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GREAT advances in the diagnosis of altered states 

of adrenocortical function have been made pos- 
sible by improvements in methods of steroid analysis 
and by the availability of purified preparations of 
ACTH and adrenocortical hormones. The develop- 
ment of simple methods for the measurement of blood 
and urinary 17-hydroxycorticoids has facilitated the 
estimation of the quantity of hydrocortisone secreted 
by the human adrenal cortex.“ The availability of 
ACTH has opened the way to the exploration of 
adrenocortical reserve in a wide variety of physiologic 
and pathologic states. It now appears that the intra- 
venous administration of ACTH with the determina- 
tion of 17-hydroxycorticoids and 17-ketosteroids in 
blood or urine provides the most accurate means of 
quantitating adrenocortical response. % Finally, the 
large-scale preparation of cortisone, hydrocortisone 
and more particularly, a highly potent derivative, 
9-alpha-fluorohydrocortisone,® has provided substances 
capable of inhibiting ACTH secretion. The study of 
urinary 17-hydroxycorticoids after fluorohydrocorti- 
sone administration and of the urinary 17-ketosteroids 
after the administration of all three compounds has 
made it possible to determine the degree of depend- 
ency of the adrenal cortex on the anterior pituitary 
gland in states of adrenal dysfunction in man. 
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In the present studies the total urinary 17-hy- 
icoids were determined by the method of 
Reddy, Jenkins and Thorn,’ in which the values in 
normal subjects range from 1 to 10 mg. per day, 
with a mean of 4.8 mg. in males and 3.8 mg. in fe- 
males. Urinary 17-ketosteroids were measured by a 
modification of the method of Drekter et al.,“ whereby 
the colorimetry was performed as in the procedure 
of Holtorff and Koch.’ With this procedure the 
normal values range in males from 14 to 25 mg. per 
day, with a mean of 18 mg., and in females from 8 
to 14 mg. per day, with a mean of 11 mg. Blood 
eosinophil counts were carried out as previously 
described. 

The two-day intravenous ACTH tests were per- 
formed as follows*: 25 U.S.P. units of the hormone 
were infused intravenously in 500 cc. of physiologic 
saline solution or 5 per cent dextrose in water over 
an eight-hour period on each of two successive days. 
The infusions were started between 8 and 10 a.m. 
The patients were not fasted during the procedure. 
Determinations of urinary 17-ketosteroids and 17-hy- 
droxycorticoids were carried out on twenty-four-hour 
collections (7 a.m.-7 a.m.) on two or more control 
days and on the two days of ACTH administration. 
Blood was drawn for an cosi il count at the 
beginning and at the end of the ACTH infusion. 


OBSERVATIONS 


Response to ACTH in Patients with Intact Adrenal 
Glands 


The results obtained with the two-day intravenous 
ACTH test in 40 adult hospitalized patients in whom 
there was no evidence of endocrine disease are shown 
in Figure 1. For the 17-ketosteroids the increment 


over the average control excretion ranged from 0 to 
8.3 mg. (mean, 4 mg.) on the first day of ACTH ad- 
ministration and from 1.8 to 10.9 mg. (mean, 6 mg.) 
on the second day. For the 17-hydroxycorticoids the 
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increment ranged from 5 to 25 mg. (mean, 14 mg.) 
on the first ACTH day and from 15 to 41 mg. (mean, 
24 mg.) on the second. On both days of ACTH ad- 
ministration an eosinopenia (80 to 100 per cent) was 
observed in these subjects. Although adrenocortical 
stimulation with intravenously administered ACTH 
permits the most definitive evaluation of adreno- 
cortical reserve, alternate methods of administering 
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Ficure 1. Adrenal Response to the Two-Day Intravenous 
ACTH Test in 40 Patients without Evidence of Endocrine 


ACTH for screening purposes have recently been 
described and reviewed by Jenkins et al.“ 


Diagnosis of Adrenocortical Insufficiency 


Primary failure (Addison’s disease). Patients with 
Addison’s disease failed to show an adrenocortical 
response to ACTH.“ No appreciable rise in urinary 
17-ketosteroids or 17-hydroxycorticoids occurred, and 
no significant fall in the level of circulating eosino- 
phils was observed. In fact a rise in the eosinophil 
count was frequently seen. 

Recent observations with 9-alpha-fluorohydrocorti- 
sone acetate, a highly potent derivative of hydro- 
cortisone, have indicated that small quantities (0.25 
to 1.0 mg. per day) of this hormone given by mouth 
serve as adequate maintenance therapy in patients 
with Addison’s disease.“ In contrast to the effect of 
maintenance doses of cortisone or hydrocortisone, 
these small doses of fi hyd tisone make no 
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appreciable contribution to the urinary 17-ketoster- 
oids and 17-hydroxycorticoids. Furthermore, fluoro- 
hydrocortisone administration protects the patient 
with Addison’s disease against an untoward reaction 
to ACTH. Thus, with the administration of this 
steroid it is possible to carry out the intravenous 
ACTH test and to follow accurately the urinary ster- 
oid response in patients with suspected adrenal in- 
sufficiency without in any way compromising their 
clinical condition. The use of fluorohydrocortisone 
in association with the two-day ACTH test in a 
forty-three-year-old woman with primary adrenal in- 
In the male patient with Addison's disease the 
urinary 17-ketosteroid level is diminished, whereas in 
the female it approaches 0. The control level of 
urinary 17-hydroxycorticoids in the majority of male 
and female patients is below 1 mg. per day. In 7 
patients with definite clinical evidence of Addison’s 
disease, however, 17-hydroxycorticoid levels higher 
than 1 mg. per 24 hours have been observed (Fig. 3). 
In 5 of these patients the urine was examined by 
means of paper chromatography after glucuronidase 


hydrolysis; tetrahydrocortisone and tetrahydrohydro- 
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Fioure 2. Response to ACTH in Adrenocortical Insuffi- 
ciency. 


A= patient maintained on cortisone, 25 = by mouth, daily 

for two Lr. he cortisone was 

and the fluorohydrocortisone acetate (F.A.) 
started by mouth two days before the ACTH test. 
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cortisone, the major known metabolites of hydrocorti- 
sone, were found.“ Despite this evidence of endog- 
enous hydrocortisone secretion, in none of these 
patients was there an adrenocortical response to 
ACTH. Three similar patients have been described 
by Perkoff et al.“ It seems probable that in such 
cases a remnant of adrenocortical tissue is being stim- 
ulated maximally by endogenous ACTH and is there- 
fore refractory to further ACTH stimulation. This 
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hypothesis is strengthened by the observation that 
fluorohydrocortisone administered to a patient with 
Addison’s disease with similar findings resulted in the 
disappearance of measurable amounts of 17-hydroxy- 
corticoids from the urine. 

It is apparent from the studies described above 
that since some patients with Addison’s disease may 
have detectable quantities of 17-hydroxycorticoids in 
their urine and since normal persons occasionally ex- 
hibit low 17-hydroxycorticoid values the diagnosis of 
Addison’s disease can only be made with certainty 
with the measurement of adrenocortical reserve by 
means of the standardized ACTH test. 

Secondary adrenocortical insufficiency (hypopitui- 
tarism). Patients with hypopituitarism uniformly ex- 
hibit a low basal excretion of both 17-ketosteroids 
and 17-hydroxycorticoids. Associated deficiencies of 
gonadal and thyroid function are often present. 

The use of ACTH in the diagnosis of adrenal in- 
sufficiency secondary to anterior pituitary insufficiency 
clinical changes referable to the adrenocortical insuf- 


response to intravenously administered ACTH is char- 
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Ficurg 4 Urinary 17-Hydr oid Excretion in 20 
atients with Disease. 


8 or normal subjects (1-10 twenty-four 


acteristically delayed in proportion to the degree and 
duration of the secondary adrenocortical atrophy. In 
contrast to the patient with Addison’s disease, who 
shows no fall in the level of blood eosinophils and no 
rise in urinary 17-ketosteroids and 17-hydroxycorti- 
coids, the patient with secondary adrenal insufficiency 
shows a gradual response to ACTH. In most cases a 
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normal degree of eosinopenia and a significant rise in 
urinary steroid excretion occur with three to five days 
of intravenous ACTH infusion (Fig. 4). 

Iatrogenic adrenocortical insufficiency. Patients 
who have been maintained for a prolonged period on 
cortisone or hydrocortisone therapy show varying de- 
grees of diminished adrenocortical function as a re- 
sult of inhibition of the secretion of ACTH from the 
anterior pituitary gland. Because exogenous corti- 
sone and hydrocortisone may contribute appreciably 
to urinary 17-hydroxycorticoid and 17-ketosteroid 
levels, it is difficult to evaluate spontaneous adreno- 
cortical secretion in such patients unless therapy is 
withdrawn. However, since negligible quantities of 
steroid are found in the urine after the administration 


of therapeutically effective doses of fluorohydrocorti- 
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sone, it is possible to substitute this for 
cortisone or hydrocortisone (in the ratio of approxi- 
mately 1 mg. of fluorohydrocortisone to 20 mg. of cor- 
tisone or hydrocortisone) while a standard ACTH test 
is being carried out. In this way the dangers inherent 
in the sudden withdrawal of corticoid therapy may 
be avoided, and a definitive answer regarding adreno- 
cortical reserve may be obtained. Such a study has 
been carried out in a forty-six-year-old man with salt- 
losing nephritis who had been treated for Addison’s 
disease with 50 mg. of cortisone per day for a period 
of two years (Fig. 2). It can be seen that an ade- 
quate response to ACTH was rapidly obtained after 
discontinuance of the cortisone while the patient was 
being maintained on 2 mg. of fluorohyd 

by mouth per day. On completion of the ACTH test 
the fluorohydrocortisone was discontinued. No symp- 
toms or signs of adrenal insufficiency appeared. In- 
deed, normal levels of urinary 17-hydroxycorticoids 
were subsequently demonstrated. 


Diagnosis of Adrenocortical Hyperfunction 
The clinical picture of adrenocortical unc- 
tion extends in a broad spectrum from Cushing's 


ficiency — for example, pigmentation and signs of 
electrolyte disturbance. In secondary insufficiency the 
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syndrome to the adrenogenital syndrome. Pure Cush- 
ing’s syndrome is due to an excessive adrenocortical 


secretion of the 11 »17-oxygenated corticoids, hydro- 
possibly 


tients who present manifestations of each 

to varying degrees (“mixed syndrome). Rarely, 
adrenocortical hyperfunction may involve an in- 
creased secretion of that is associated with 
feminization in the male. Adrenocortical hyper- 
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Ficure 5. Response to ACTH in Adrenocortical Hyper- 
function. 


The blocks in the “control” 
range of values for I-ketosteroi 
228 in the normal adult 


columns represent the 
and J orticoid 
female. in the 
day columns represent the range of yon Bong ex- 
ah the as increments over control excretion, obtained 
the two-day intravenous ACTH test in 40 adult hos- 
patients with no evidence of endocrine disease. 


The first is concerned with the type of hormone ex- 
cess — that is, 11, 
syndrome) or androgenic steroids 


E 


increased hormone secretion. The approach to this 
problem, which is one of differentiation among hyper- 
* adenoma and carcinoma, has included a study 

the adrenocortical response to the stimulating ef- 
sone and its derivatives. It seemed reasonable to ex- 
pect that the sensitivity of the steroid · producing tis- 
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sue to variations in the level of circulating exogenous 
or endogenous ACTH might give some indication of 
the degree of its dependence on the anterior pituitary 
gland and hence its histologic characteristics. 
Cushing’s syndrome. Increased resting levels of 
urinary 17-hydroxycorticoids are usually found in as- 
sociation with the clinical manifestations of Cushing’s 
syndrome (Fig. 5 and 6). However, this is not always 
so; indeed, in 1 patient with bilateral adrenal hyper- 
plasia, the values before ACTH stimulation were only 
at the upper limit of the normal range. It is of some 
interest that this patient did not demonstrate the 
normal nocturnal decline in excretion of 17-hydroxy- 
corticoids le but showed a fairly constant rate of ex- 
cretion of these steroids throughout the day and 
night. Five other patients with Cushing’s syndrome 
were studied in this manner. One with an adreno- 
cortical adenoma and 3 with bilateral hyperplasia 
had no diurnal variation in 17-hydroxycorticoid ex- 
cretion; the fourth patient, who had unilateral ad- 
renal hyperplasia with atrophy of the contralateral 
gland, did demonstrate a normal diurnal variation. 
Increased resting levels of 17-ketosteroids are not 
always found in patients with clinical evidence of 
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Fioure 6. Comparison of Adrenal Response to Adminis- 

tration of Intravenous ACTH in 2 Patients with Adrenocor- 

tical Carcinoma (1 with Cushing’s Syndrome, and the Other 
with the Adrenogenital Syndrome). 


Cushing’s syndrome. In our series the 17-ketosteroid 
excretion ranged from 13 to 50 mg. in bilateral 
hyperplasia (9 cases) and 7-13 mg. in adenoma (3 
cases) and was 80 mg. for twenty-four hours in the 
case of carcinoma. Forbes and Albright“ have re- 
ported an average 17-ketosteroid value of 18.1 mg. 
per twenty-four hours (range, 2.1 to 40 mg.) in 37 
patients with bilateral hyperplasia, 5.7 mg. (range, 
1.7 to 11.9 mg.) in 18 patients with adenoma and 
124 mg. (range, 1.1 to 649 mg.) in 20 patients with 
carcinoma. It can be seen that although in general 
the 17-ketosteroid values were low in adenoma, high 
in carcinoma and slightly elevated in bilateral hyper- 
plasia, there was considerable overlap between the 


three groups. It appears that it is not easy to predict 


genital syndrome (adrenal virilism) is caused by an 
increased secretion of androgens from the adrenal 
cortex. Between these two extremes are many pa- 
| - at? se — | 28 
— 
17-Keto- 
STEROIDS 
ar 
f unction preferentially involving the excessive secre- 
tion of aldosterone has recently been described.“ 
In patients suspected of having hyperadrenocorti- 
cism two problems in diagnosis must be considered. 
lds in the a b of an increase in the 17-keto- 
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the type of adrenal lesion in Cushing’s syndrome from 
the basal level of 17-ketosteroids. 

Recent experience, however, has indicated that a 
more definitive differentiation of the type of lesion 
may be obtained by measurement of the adreno- 
cortical response to ACTH. In 3 
Cushing’s syndrome (7 female and 3 male) who 
were found at operation to have bilateral adrenal 
hyperplasia, there was a hyperactive (exceeding the 

by 


all exhibited a hyperactive 17-ketosteroid response at 
least during the second twenty-four hours of stimula- 
tion (Fig. 5). 

In contrast to patients with Cushing’s syndrome 
due to hyperplasia, 3 patients (all females) with ad- 
renal adenoma showed a normal 17-ketosteroid re- 
sponse and a variable response in 17-hydroxycorticoid 
excretion; in 1 there was a hypoactive, in the second 
a normal, and in the third a h ive response 
(Fig. 5). Since the contralateral gland in patients 
with Cushing’s syndrome due to a unilateral adreno- 
cortical adenoma is almost invariably atrophied, it is 
probable that the extent to which such patients re- 
spond to ACTH depends on the degree of autonomy 
of the tumor itself. 

Two patients with adrenal carcinoma failed to 
respond to ACTH. The results obtained in 1 of these 
are shown on the left-hand side of Figure 6. Basal 
excretion of 17-ketosteroids and of 17-hydroxycorti- 
coids was markedly elevated, but no response to 
ACTH was obtained. At operation the left adrenal 
gland contained an encapsulated tumor consisting of 
atypical cells interpreted as representing adrenocorti- 
cal carcinoma. The contralateral gland was 
atrophied. A failure to respond to ACTH in Cush- 
ing’s syndrome due to adrenocortical carcinoma has 
also been reported by Burnett et al.“ 

Jailer and his associates recently reported that 
the administration of 200 mg. of cortisone per day 
for three to five days by intramuscular injection pro- 
duced a significant fall in urinary 17-ketosteroid 
levels in 5 patients with Cushing’s syndrome due to 
bilateral adrenal hyperplasia. No decrease in 17- 
ketosteroid excretion was observed when the hormone 
was given to 5 patients with adrenocortical tumor. 
We have carried out similar studies in 5 patients with 


produce a fall in urinary 17-ketosteroids in the first 
patient, the remaining 4 were given fluorohydrocorti- 
sone. Three patients were given 5 mg. of this com- 
pound by mouth twice daily for four days, and the 
fourth was given 25 mg. by mouth daily for three 
days. In none of these patients was it possible to 
demonstrate a significant decrease in either 17-keto- 
steroid or 17-hydroxycorticoid excretion (Fig. 7). It 
is to be pointed out that the daily doses of this com- 
pound used are approximately equivalent to 200 to 
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400 mg. of cortisone in terms of their ability to in- 
hibit the secretion of ACTH from the anterior 
pituitary gland.“ Moreover, the duration of action 
of orally administered fluorohydrocortisone is as great 
as that of cortisone given by intramuscular injection. 
It thus appears at present that the inhibition test with 
cortisone or fluorohydrocortisone may be less reliable 
than the ACTH test for the differentiation of the 
lesions that may be responsible for a state of Cush- 
ing’s syndrome. 

It is appreciated that these findings * 
ACTH and cortisone or fluorohydrocortisone tests 
ſorm but also to the mixed syndrome in which 


& CUSHING'S SYNDROME D ADRENOGENSTAL SYNDROME 


7. Effect of Administration in 
2 Patients with Bilateral Adrenocortical Ii 
Cushing’s Syndrome, the 
ome). 


there are also signs of virilization and elevation of 
both 17-ketosteroid and 17-hydroxycorticoid excre- 
tion. 

Adrenogenital syndrome (adrenal virilism). In 
contrast to Cushing’s syndrome, in which the adrenal 
cortex is the mediator of the disturbance, a syn- 
drome characterized by virilization in the female may 
be caused by a lesion in either the adrenal cortex or 
the ovary. The former may be bilateral hyperplasia, 
adenoma or carcinoma. The ovarian lesions include 
arrhenoblastoma and Leydig-cell tumor. Functioning 
“adrenal-rest” tumors have been found in the ovary 
and elsewhere in the abdominal cavity outside the 
normal site of the adrenal cortex. No studies of 
steroid excretion after the administration of ACTH 
or cortisone in such cases have been reported. 

In 6 adult females with evidence of virilization 
but no signs of Cushing’s syndrome normal levels of 
17-hydroxycorticoids and elevated levels of 17-keto- 
steroids were found. The 17-hydroxycorticoids 
showed a normal response to ACTH stimulation, 
whereas a hyperactive response as measured by the 
rise in 17-ketosteroid excretion was observed (Fig. 5). 


tients with Cushing’s syndrome, the administration 
of these compounds to each of the 6 patients ex- 
hibiting virilization led to a dramatic fall of 17-keto- 
steroid excretion to normal levels or below. The 
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effectiveness of orally administered fluorohydrocorti- 
sone in | of these patients is demonstrated in Figure 

7. 

The ovaries were explored in each case, and in 
none was a tumor discovered. Because of the hyper- 
active 17-ketosteroid response to ACTH and the pro- 
found fall of 17-ketosteroid excretion in response to 
cortisone or fluorohydrocortisone administration, it 
was considered unlikely that these patients had ad- 
renocortical tumors, and exploration of the adrenal 
glands has not been carried out. Four of the 6 pa- 
tients have now been maintained for six to twelve 
months on suppressive doses of fluorohyd 
Clinical improvement has been observed in 3, and 
in the fourth the disease has not progressed. Thus, 
although an anatomic diagnosis has not been made in 
these cases, the presumptive diagnosis of bilateral 
adrenocortical hyperplasia appears to be justified. 
A twenty-eight-year-old woman with virilization 
due to unilateral adrenocortical carcinoma had a 
high 17-ketosteroid but a normal 17-h 
coid excretion; she responded to ACTH ue 6) but 
failed to respond to the administration of cortisone 
with a fall in 17-ketosteroid excretion. The 
that in adrenal virilism the administration of corti- 
sone to patients with adrenocortical tumor, in con- 
trast to those with hyperplasia, fails to cause a fall in 
17-ketosteroid excretion has been described previous- 
ly by Wilkins, Bartter et al.“ and Jailer and his as- 
sociates.““ 

It is our policy in cases of the virilizing syndrome 
to follow the urinary 17-ketosteroid excretion during 
the two-day intravenous ACTH test and during the 
administration of fluorohydrocorti acetate by 
mouth in a dose of 10 to 25 mg. per day for five days. 
When a hyperactive 17-ketosteroid response to ACTH 
is observed in association with a clear-cut fall of 17- 
ketosteroid excretion during fl tisone ad- 
ministration the lesion is assumed to be bilateral ad- 
renal h ia. When such responses to ACTH 
and fluorohydrocortisone do not occur, it is assumed 
that the lesion is either an adrenocortical or an 
ovarian tumor. In the absence of localizing evidence 
of adrenocortical tumor the relatively simple opera- 
tion of pelvic laparotomy is first performed. In the 
absence of a responsible ovarian lesion the adrenal 
glands are then explored. 

Theoretical Considerations 

On the basis of the findings mentioned above, cer- 
tain points may be made regarding the pathogenesis 
of adrenal hyperfunction. It is generally agreed that 
the manifestations of both Cushing’s syndrome and 


Whether this hypersecre- 
tion is the result of a primary disturbance in the 
hypothalamus, the anterior pituitary gland or the 
adrenal gland itself has been a subject of debate for 
some time. In patients in whom an adrenal adenoma 
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assumption is in doubt. 
bilateral adrenocortical hyperplasia has been found 
that there has been the greatest difference of opinion. 
For example, bilateral hyperplasia in Cushing’s syn- 
drome may be due to increased ACTH secretion from 
the anterior pituitary gland or to an inherent ab- 


17-ketosteroid but low to absent 17-hydroxycorticoid 
excretion. In adult females with adrenal virilism and 
bilateral hyperplasia it is uncommon, however, to 
find a diminished 17-hydroxycorticoid excretion. Five 
of the six patients with this condition in our series 
had normal urinary 17-hydroxycorticoid levels (Fig. 
5). It is of interest that 2 of these had clinical evi- 


cases of adrenal virilism with bilateral hyperplasia 
there is a primary disturbance in the anterior pitui- 
tary 


gland. 
Because of the small number of cases involved in 
our series one cannot be certain that future studies of 


analogous situation has been found in certain cases 
of thyroid carcinoma in which the metastases have 
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or carcinoma has been demonstrated it has been con- 
sidered that the gland is the primary site of origin of 
the disease, although, until more is known about the 
factors that initiate adrenal tumor growth, even this 
shown by the studies reported here, such patients 
exhibit a hyperactive response to ACTH. However, 
patients with normal adrenal glands who have re- 
ceived a long course of ACTH gel therapy, with 
rises in the urinary 17-hydroxycorticoids to levels 
found in Cushing’s syndrome, do not show a hyper- 
active response to the two-day intravenous ACTH 
test.. This finding suggests that the adrenal dys- 
function in Cushing’s syndrome due to bilateral 
hyperplasia cannot be caused solely by an increased 
ACTH secretion. It is possible, however, that an in- 
creased output of a pituitary factor such as that de- 
scribed by Liddle et al.“ is responsible for the ad- 
renal disturbance in Cushing’s syndrome. Although 
the administration of this substance to normal sub- 
jects did not lead to an increase in secretion of ad- 
renal steroids, it did alter the glands in such a way 
that they responded in a hyperactive manner to 
exogenous ACTH. 

Whereas the evidence favoring a primary adrenal 
dysfunction in Cushing’s syndrome due to bilateral 
hyperplasia is suggestive only, there is strong support 
for the concept of adrenal primacy in infants with 

these patients 

there is a deficiency of certain of the adrenal enzymes 

(for example, 21- hydroxylase) required for the syn- 

of budrocorticor infante show 

galactorrhea. It is possible, then, that in certain adult 

€ adrenogenital syndrome are due to excessive 
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been induced to increase their radioactive iodine up- 
take after the administration of pituitary thyro- 
trophin.** A further point must be considered. The 
response to ACTH of a patient with an adrenocorti- 
cal carcinoma depends not only on the response of 
the carcinoma itself but also on that of the contra- 
lateral gland. In Cushing’s syndrome due to uni- 
lateral adrenal carcinoma with increased 17-hydroxy- 
corticoid secretion one anticipates secondary atrophy 
of the opposite gland. Under these circumstances 
one expects little response to the two-day intravenous 
ACTH test unless the carcinoma itself responds. In 
adrenal virilism due to carcinoma with an increased 
androgen secretion one anticipates that the contra- 
lateral gland will show little atrophy and may there- 
fore respond to ACTH. These considerations are 
borne out by the findings shown in Figure 6. Thus, 
it may be stated that whereas a significant response to 
ACTH in adrenal virilism does not necessarily rule 
out the presence of an adrenal carcinoma, such a re- 
sponse is unlikely to occur when a carcinoma is the 
cause of Cushing’s syndrome. 

It should be remembered that 17-hydroxy-11-des- 
oxycorticosterone (Reichstein’s compound S) is a 17- 
hydroxycorticoid and is therefore measured by the 
method used. Although this compound does not ap- 
pear to be secreted in appreciable amounts by the 
normal human adrenal cortex Dohan et al.“ have 


recently reported its increased excretion in a patient 
adrenocortical 


mineralocorticoid activity and is a weak inhibitor of 
ACTH secretion,” one would expect an increased 
excretion of 17-hydroxycorticoids without a clinical 
picture of Cushing’s syndrome in the presence of an 


In all cases of disturbed adrenocortical function 
(whether above or below normal) the final diagnosis 
will be made on the basis of all the information ob- 
tained from an accurate history and physical examina- 
tion and appropriate x-ray and laboratory studies. 
However, when one suspects adrenocortical dysfunc- 
tion it is important to investigate the nature and 


and they have proved their usefulness. 
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We are indebted to the following organizations for pro- 
viding material used in these studies: the Armour Labora- 
tories, Chicago, Illinois, for ACTH; Merck and Company, 
— 2 Rahway, New Jersey, for cortisone; the 
Squibb Institute for Medical „New Brunswick, 
New Jersey, for fluorohydrocortisone; and the Upjohn Com- 
pany, Kalamazoo, Michigan, for ACTH. 
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icillin G), and may have an altered antibacterial 
activity in vitro. One such product is phenoxy- 
~<«methylpenicillin?’ (penicillin V), which is notable 
for its high stability at pH ranges below 3.0, its low 
solubility in an acid medium and its easy conversion 
to a water-soluble (and hence probably more absorb- 


MatTeRIALs AND METHODS 


The subjects were 6 normal adult men, twenty-five 
to thirty-five years old, weighing between 155 and 


190 pounds (average, 175 pounds). In each experi- 
ment each subject received a single tablet containing 
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BLOOD LEVELS FROM ORALLY ADMINISTERED PENICILLINS G AND v 
Relation to Food Intake 
Wicrrep F. Jones, Ja., M.D.,¢ AND FINLAND, M. D. 


200,000 units of penicillin as one of the following§: 


Penicillin V (“‘slow’’) 
Penicillin V (‘‘fast’’) 


L-3046-2 
L-3046B-1 


The tablets were given either half an hour before 


breakfast or half an hour after breakfast, and were 


given on only two days a week so that at least three 
days elapsed between successive experiments in the 
same subject. 

The experiments were conducted so that each sub- 
ject acted as his own control. Experiments 1 to 6 
were carried out simultaneously. On the first day 
2 subjects received unbuffered ium penicillin 
G, 1 of them before (Experiment 1) and the other 
after (Experiment 2) breakfast; 2 other subjects re- 
ceived buffered potassium penicillin G, 1 of them be- 
fore (Experiment 3) and the other after (Experiment 
4) breakfast; the 2 other subjects received the slowly 
disintegrating tion of penicillin V, 1 of them 
before (Experiment 5) and the other after (Experi- 
ment 6) breakfast. This was repeated with rotation 
of the subjects until each subject participated in each 


of penicillin V were supplied later; at that time 5 of 
the same subjects were still available. Some of them, 
chosen at random, received this tion before 
(Experiment 7) and the others after (Experiment 8) 
breakfast on the next test day; the experiment was 
repeated later, with the subjects reversing the re- 
lation of the dose to the meal. 

Citrated venous blood samples were obtained im- 
mediately before each dose (O hours) and one, two, 
four and six hours after the dose. The plasma was 
separated promptly and stored in a refrigerator at 
—5°C. until all the samples were collected for that 


the realty of teats of the time 
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SEVERAL natural penicillins develop during fcr- 
mentation and differ by the side chain attached 
through the acid amide linkage to the thiazolidine- 
beta-lactam skeleton of the penicillin molecule. If sand * „ 
the concentration of the appropriate organic acid pre-P Potassium penicilli L-3074 18 minutes 
cursor is increased in the nutrient medium, the equi · — 
librium regarding the types of penicillin produced sium penicillin — 8 
may be shifted in favor of the type with this particular , 
organic acid side chain. Similarly, the provision of D po 0 3 
new precursors can lead to the biosynthesis by the 1 
Penicillium mold of entirely new penicillins’ that may 
have pharmacologic and physicochemical properties 
quite different from those of benzylpenicillin (pen- 
able) alkali salt at a neutral or alkaline pH. These 
physical properties suggested a possible superiority 
of penicillin V over penicillin G for oral administra- 
tion.“ 
A carefully controlled study was undertaken to 
determine the levels of penicillin activity demon- 
strable in plasma after oral doses of penicillin V as 
compared with those found after similar doses of 
penicillin G. In previous studies, the effects of food 
on the absorption of penicillin and the effects of : — — 
buffers were emphasized, and the rate of disin- Pay 
tegration of the tablets in the stomach was also 1 ey eee — 
shown to have a significant role“; these aspects, 
therefore, were also considered in the present in- 
vestigation. 

*From the 

Aided by a §The unbuffered potassium G and both penicillin V preparations were 
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day; assays were then done on the same day, using 
Streptococcus 98 as the test organism. Part of each 
sample was stored at —20°C., and at a later date 
each day’s samples were again assayed, Staphylococ- 
cus aureus 209P* being used as the test organism. 
Penicillin assays were carried outt by the serial two- 
fold-dilution method in brain-heart infusion broth 
(Difco, pH 7.4+), 0.5 cc. of a 10“ dilution of the 
fully grown culture of the test organism being added 
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REsuLTs 

Levels of Antistreptococcal Activity in Plasma 

Comparisons of the levels of penicillin in plasma | 
after the administration of any given amount when 
levels are expressed in terms of units or micrograms 
of penicillin must necessarily reflect the relative ac- 
tivity of the antibiotic against the assay organisms 
used. This results from the fact that the amount 


Fast 


Vv 


9 1 18 


6 + @ 4 @ 6 
HOURS AFTER SINGLE ORAL DOSE OF 200,000 UNITS 


UNOUFFEREO 


Ficure 1. Levels of Penicillin in Plasma after a Single Oral Dose (Broth-Dilution Method Employing Str. 98). 


to an equal volume of the plasma dilutions. End- 
points were read as the maximum dilution of plasma 
that gave complete gross inhibition of the test or- 
ganism after incubation for twenty-four hours at 
37°C. When the next higher twofold dilution 
showed marked but incomplete inhibition (faintly 
discernible growth), the endpoint was expressed as 
one-half dilution more than that with complete in- 
hibition. Values for penicillin concentration in the 
plasma samples were calculated from assays of the 
test strains using standard solutions of penicillin G 
and V that were run sim ; these concentra- 
tions were then calculated for each kind of penicil- 
lin (G and V) and for each test organism (Str. 98 
and Staph. aureus 209P) employed in the standards. 


+With the assistance of Ann Najarian and Clare Wilcox. 
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(or concentration) of penicillin required to inhibit 
the assay organism depends on the species or even 
the strain used in the test, and this, in turn, may vary 
with the kind of penicillin used. A more suitable 
comparison of the blood level after administration 
of various preparations of penicillin would be based 
on the amount of plasma required to inhibit a given 
test strain, and this may be expressed as the maxi- 
mum dilution of the plasma that will inhibit that 
strain. This method of comparison was therefore 
chosen as offering the best way to demonstrate the 
relative penicillin activity of plasma after ingestion 
of the different tablets that were investigated. 

The results of the tests carried out with Str. 98 on 
the plasmas of each of the 6 subjects obtained after 
each of the tablets are shown in Figure 1. Each pair 

snowing the evel of ve 
of the left showing the levels of antistreptococcal ac- 


tivity of plasma obtained when the tablets were taken 
before breakfast, and that on the right the corre- 
sponding levels resulting from the tablets taken after 
breakfast. Considerable individual variations in the 
levels and duration of penicillin activity resulted 
from each of the tablets, both before and after break- 
fast. However, for most of the subjects, the relative 
levels of anti activity were similar. 
When taken before breakfast, the slowly disintegrat- 
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4 preparations quite clearly, the rapidly disintegrat- 
ing tablet of penicillin V showing the highest and 
most prolonged levels, and slower tablet of pen- 


the 

icillin V ranking second in this respect, but showing 
much greater activity than either tablet of 

G; the superior 


HOURS AFTER SINGLE ORAL DOSE OF 200000 UNITS 
Fioure 2. Average Levels of Penicillin in Plasma after a Single Oral Dose (Broth-Dilution Method Employing Str. 98). 


The average levels of antistreptococcal activity in 
the plasma of these subjects are shown in Figure 2. 
The upper panel on the left depicts the average levels 
for the tablets taken before breakfast, and those in the 


plasma levels obtained when each of the 2 penicillin 
V tablets was taken after a meal, as compared with 
the levels resulting when the corresponding tablet was 
taken before the meal, is clearly shown. There was no 
significant difference in the average levels resulting 
from the buffered penicillin G tablets in relation to 
the meal, but the levels obtained with the unbuffered 
tablets of penicillin G were definitely inferior when 
they were taken after breakfast. 

Levels of Antistaphylococcal Activity“ 

The results obtained when the same samples of 
plasma were tested for activity against Staph. 209P 
are shown in Figures 3 and 4. On the whole, these 
levels were slightly higher than the corresponding 
ones obtained with Str. 98, reflecting the greater ac- 
tivity of the plasma against the staphylococcus, re- 
gardless of which tablet had been taken. However, 
the relative activity of the plasmas obtained from 
each subject after each of the 4 tablets was essen- 
tially the same, both before and after the meal, as was 
previously noted for antistreptococcal activity; the 
same was true for the average levels as shown in 
Figure 4. 

*A few of the specimens were no longer available for these tests. 
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1 with the unbuffered tablet of penicillin G taken after 
the meal are also apparent. 

The comparisons of the average levels of anti- 
ing tablet of penicillin V gave the best results; the streptococcal activity obtained with each preparation 
rapidly disintegrating tablet of penicillin V ranked in relation to the meal are shown in the remaining 
second, and the unbuffered penicillin G next, and panels of Figure 2. The striking superiority of the 
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the buffered tablet of potassium penicillin G made 
the poorest showing. The order of activity was dif- 
ferent and more clear cut when the tablets were 
taken after the meal; the “fast” tablet of penicillin 
V was definitely superior to the others, the “slow” 
tablet of V ranked second, the buffered penicillin 
G ranked third, and the unbuffered tablet of penicil- 
lin G was definitely inferior to all the others. The 
only deviation from this order was in subject E, who 
showed slightly better levels with the unbuffered 
than with the buffered penicillin G; this subject was 
not available for the experiments with the fast peni- 
cillin V tablets. 
lower left panel the corresponding levels for the 
tablets taken after breakfast. The average values 
for the pre-meal tests are quite similar for all 4 prep- 
arations although they do show the relative order 
of activity already noted for most of the individual 
subjects. The average values for the tests done after 
the meal, however, depict the differences among the 
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Concentrations of Penicillin in Plasma Expressed in 
Terms of Penicillins G and V 


As already indicated, the values for the concentra- 
tion of penicillin in plasma depend on the sensitivity 


6 ° ' @ 
HOURS AFTER 


Fast 


Fio un 3. Levels of Penicillin in Plasma after a Single Oral Dose (Broth-Dilution Method Employing Staph. 209). 


of the test strain to the 2 forms of penicillin. The (marked inhibition in 0.5 cc. of the citrated plasma). 
sensitivity of the 2 assay strains used in this study, These values represent the means of the results of 


v_ Fast 


HOURS AFTER SINGLE ORAL DOSE OF 200,000 UNITS 
Fioure 4. 


when tested with standard solutions of the 2 forms repeated tests, but there was remarkable uniformity 


— 
in the lower portion of Table 1; alongside these re- 
sults are listed the corresponding values for the 
minimum detectable concentrations in plasma 
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in these results from one test to another, with only 
minor discrepancies, usually representing a single two- 
fold dilution or less. 

Because the staphylococcus was more sensitive 
than the streptococcus to both penicillins G and V. 
the activity of the plasmas in terms of micrograms of 
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strains, are given in Table 1. These values, of course, 
show the relations already noted in Figures 1-4. 
Delay in Absorption and Duration of Penicillemia 


Table 1 also indicates the number of subjects who 
failed to show detectable levels of penicillin at each 


Taste 1. Average Penicillin Levels in Plasma after a Single Oral Dose of 200,000 Units of Penicillin G or V.“ 


No. or Test Strain 


? 
8 


bate fat 


Lif 


a 


ConcentTaaTiont 
Inn. AFTER 2 mn. AFTER 4 we. AFTER 6 un. AFTER 
poset pose pose poss 
microgm./cc. microgm./ce. microgm./cc. microgm./ce. 
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2825 


0.009(3 
Minimum Ix Minimum 
in Plasma 
155 15 


of the intervals studied. None of the subjects had 
any inhibitory activity for either test organism in the 
bloods drawn before any of the doses. As seen from 


127 


two hours, I subject (C) already had less than a 


tectable amount of penicillin in the plasma; this was 
after an unbuffered tablet of penicillin G. At four 
hours, a varying number of subjects failed to show 
any detectable penicillin activity with each of the 
penicillin G tablets, taken both before and after 
breakfast, and with the fast penicillin V taken before 


1 
| 
) 
94875 0.0078(4) 
Str. 98 0.251 0.043(1) 0 
Staph. 209P 0.071§ 0.01 0.005§ (4) 
Str. 98 
Staph. 209P 
Str. 98 
Staph. 209P 
Str. 98 
Staph. 209P 
Str. 98 
Staph. 209P 
Staph. 209P 
Str. 98 
Staph. 209P 
G Str. 98 
G Staph. 209P 
* Str. 98 
V Staph. 209P 
Values based on assays done in broth with Str. 98 or Staph. 209P & calculated by comparison with standard solutions of penicillins G or V. 
tCalculated from mean of dilution 92 for all available samples. Those with undetectable levels were assigned a value 0; the numbers of 
such subjects are shown in parentheses. An average value of 0 indicates that all samples failed to show detectable levels. 
TBlood obtained before every dose, & this level in every instance 0. 
One sample not available. 
the corresponding forms of penicillin do not fully re- 
flect the fact that the plasmas inhibited the staphy- 
lococcus in greater dilutions than they did the strep- 
tococcus. On the other hand, the fact that Str. 98 this table, and also from Figures 
was considerably more sensitive to penicillin G than subjects (B and F) failed to show 
to penicillin V is reflected in much higher levels of at one hour; this was after the 
penicillin V in the plasma, in terms of micrograms, illi N 
when tested with this strain.“ The average values Zz 
for the concentrations of penicillin, expressed in 
terms of penicillin G or V as calculated by compari- 
sons with corresponding controls of standard solu- 
tions of the 2 forms of penicillin and with the 2 test 
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that meal; this occurred more frequently when Str. 
98 was used as the assay organism. All subjects had 
detectable levels in the plasma at four hours when 
either of the penicillin V tablets was taken after the 
meal. Most of the subjects no longer had any de- 
tectable level of penicillin when tested at six hours 
with either Str. 98 or Staph. 209P, regardless of the 
preparation or the relation to meals. 


i 

4 

| 
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these tests was twice as sensitive (that is, inhibited 
in one higher dilution) as the streptococcus to peni- 
cillin G and four times as sensitive to penicillin V; 
the streptococcus was four times, and the staphylo- 
coccus twice as sensitive to G as to V. When tested 
with Str. 98, the levels in this patient ranged 
from less than 0.015 to 0.25 microgm. per cubic cen- 
timeter calculated as penicillin G, and from less than 
0.12 to 1.0 microgm. per cubic centimeter calculated 
as penicillin V. When tested with Staph. 209P, the 
same samples yielded levels ranging from 0.02 to 0.25 


T. Total Penicillin A Plasma 
ABLE 2 588 after Single 


tion of penicillin G), 6 were equally sensitive, and 2 
were slightly more resistant. These observations are 


in these tests, done with surface cultures on blood agar 
containing the antibiotics, penicillin G and V were 
equally active on 5 recently isolated strains of he- 
molytic streptococci, whereas the assay strain, Str. 98, 
was significantly and regularly more susceptible to 
penicillin G than to penicillin V in broth containing 
these agents. 


ͤ ¶ = 
amn Str. 98 against Staph. 209P 
RANGE MEAN RANGE MEAN 
Preliminary Observations on Blood Levels during *. n re 
Treatment — 
Three patients, 2 with acute pneumococcal lobar e subtended by curves of plasma penicillin levels, with 1 hr. 
pneumonia of moderate severity but without bac- 11 thu representing 
teremia and 1 with asymptomatic hemolytic strep- to have O level at @ hr. 
tococcal pharyngitis, were given 
lin V followed by 1 tablet 2 microgm. per cubic centimeter, calculated as penicil- 
and a half to three and a half lin G, and from 0.04 to 0.5 microgm. calculated as 
the “slow” tablet, was used in t penicillin V. 
3046B-1, the “fast” tablet, was used 
The patients with pneumonia became Sensitivity of Freshly Isolated Pathogens to Penicillins 
symptom free in about twenty-four one 
which pneumococci were cleared from Preliminary comparisons were made of 55 strains 
and the streptococci could not be cult of gram-positive cocci tested simultaneously on 
sputum of the third patient after t blood-agar plates containing serial dilutions of the 
begun. 2 forms of penicillin. Except for staphylococci these 
Blood for penicillin assays was obtai organisms (which included pneumococci, enterococ- 
first dose and before each of 6 to 10 ci, hemolytic streptococci and alpha-hemolytic strep- 
the first 2 patients, and the p tococci) were either susceptible to the same con- 
—20°C. until all had been collected; they were then centrations of these penicillins or required twice and 
assayed at the same time with Str. 98. In terms of sometimes four times as much penicillin V as G. Of 
the penicillin V standard, levels of 0.5 to 2.0 units 16 strains of Staph. aureus 8 were slightly more sen- 
were maintained throughout in the first patient; this sitive to penicillin V (either completely or partially 
corresponded to levels of 0.25 to 1.0 units in terms inhibited at half the minimum inhibiting concentra- 
time, "in the second patent, the level ranged 
time. In the second patient, the levels ranged ir- 
regularly from 0.06 to 1.0 microgm. per cubic centi- being extended to include more strains of these and 
meter calculated as penicillin V and correspondingly other species. Of particular interest was the fact that 
lower levels in terms of penicillin G. 
In the third patient, 10 samples of blood were 
drawn at intervals of one to three and a half hours 
after different doses, and they were all assayed simul- 
taneously with both Str. 98 and Staph. 209P and cal- 
culated by comparisons with standard solutions of 
both penicillin G and V. The staphylococcus in 
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Discussion 
It is now well recognized that relatively minor al- 
terations in chemical structure may result in pro- 
found changes in the activity and pharmacologic 
properties of various drugs and hormones. Among 
antimicrobials this is well illustrated by the diverse 
sulfanilamide derivatives, which vary considerably in 


recognized 
and studied — namely, penicillins F, G, K and Xx 
showed significant differences in activity in vitro and 
in vivo, and some of the in vivo effects were asso- 
ciated with differences in their inactivation in the 
body.“ 1 The tetracycline analogues are more re- 
cent examples; although they are very similar in 
many respects, respects, significant differences in stability, ac- 
tivity, absorption and distribution in the body and 
— effects in patients have been noted.“ 

Penicillin V. which differs from penicillin G by a 
single oxygen molecule, has been shown to have sig- 
nificantly different physical properties, and is here 
seen also to differ in its absorption and in its ac- 
tivity against some susceptible bacteria. More data 
on blood levels have been accumulated by workers 
in the Antibiotics Division of the Food and Drug Ad- 
ministration, using different methods, but showing 
similarly better and more prolonged blood levels 
with penicillin V.“ The relative antibacterial activ- 
ity of penicillin V, as compared with that of penicil- 
lin G, varies considerably with different species and 
strains. Preliminary clinical trials in Germany and 
Austria have shown penicillin V to be a practical 
form of oral therapy, particularly in and 
apparently effective in infections.***° Its 
superiority over other forms of orally administered 

however, has not yet been demonstrated in 
controlled therapeutic experiments. More data are 
also needed on the relative toxicity of penicillins G 
and V given orally. 

The observations presented here indicate that pen- 
icillin V, in spite of the fact that it was less active 
than penicillin G, weight for weight, or unit for 
unit, against the test strain of streptococcus in vitro, 
resulted in greater and more prolonged antistrepto- 
coccal activity against the same strain in the blood 
after ingestion of the same amounts. This was true 
regardless of the relation of the doses to meals, but 
was particularly striking when the doses were taken 
after the meal. This suggests that penicillin V should 
be more active than penicillin G when given by 
mouth both in the prophylaxis and in the treatment 
of infections with the hemolytic streptococcus. The 
activity may also be greater for other infections that 
are susceptible to oral penicillin therapy, but this re- 
quires clinical confirmation. 

The present study was carried out in only 6 sub- 
jects, but the significance of the data is markedly en- 
hanced by the fact that all comparisons were made 
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illustrated even in this small group of subjects. 
SuMMARY AND CONCLUSIONS 


A controlled study of the comparative levels of 
penicillin activity in the blood of the same normal 
subjects resulting from ingestion of single tablets of 


slowly disintegrating tablet of penicillin V was slight- 
ly superior to a rapidly disintegrating tablet of the 
same lot when given before breakfast, but the rapidly 


ever, the meal had no significant effect on the peni- 


of penicillin in plasma depends 
used in the assay and on the type of penicillin in the 
standard solution employed as the control. 

observations indicated that therapeu- 


further clinical trials are indicated. 
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in the same subjects, each of whom acted as his own 
control. In the absence of such controls, many more 
subjects would be required to obtain equally sig- 
nificant comparisons to compensate for the consider- 
able individual variations in absorption, such as were 

their activity, physical properties, absorption and 

excretion patterns and toxicity. Among antibiotics 

units Of penicillins 1S 
Penicillin V produced higher and more prolonged 
levels than penicillin G, as judged by the antistrep- 
tococcal and antistaphylococcal activity of the plas- 
ma; this was particularly striking when the com- 
parisons were made with the doses that were taken 
after breakfast. Penicillin V produced higher and 
more prolonged blood levels when taken after break- 
fast than when taken after an overnight fast. A 
disintegrating tablet was superior when taken after 
the meal. Unbuffered potassium penicillin G yielded 
lower levels and less prolonged penicillemia when 
given after a meal than when taken fasting; how- 

The numerical value assigned to the concentration 
ministration of penicillin V at intervals of four hours. 
These findings suggest that penicillin V may be 
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SALMONELLOSIS ORIGINATING IN A HOSPITAL* 
A Newly Recognized Source of Infection 
Lawrence J. Kunz, Pu. D., AND Orjan T. G. Oucntertony, M. 
BOSTON 


alarming occurrence of salmonellosis acquired 
by patients during hospitalization should always 
initiate an epidemiologic survey of personnel and of 


the Gipartmant of the 
When the origin of an outbreak can be discovered, it 


is frequently traced to the “carrier state” of a food 
handler or to an improperly prepared animal food 
product already notorious for its implication in other 
outbreaks of food poisoning. Such foods include 
dry powdered eggs, poultry and meat products.“ 

An epidemiologic study of recent episodes of sal- 
monellosis in patients under treatment for various 
disorders in this hospital has uncovered, as a source 
of salmonella infections, a previously unsuspected 
food product, dried inactive yeast (brewer’s type). 
The results of this study are put on record principal- 
ly because the recognition of contamination of dried 
inactive yeast by salmonellas suggests that other 
food products processed in a similar manner should 
be closely scrutinized bacteriologically. Also, this 
contribution to the epidemiology of salmonellosis 
may help reveal the origin of infection in future 
sporadic cases of food poisoning, the source of which 


usually remains unexplained. 
Epwemi0.ocic ConsipERATIONS 


During a three-month period salmonella infec- 
tions were sustained by 5 patients in this hospital 
who had been hospitalized for periods ranging from 
six days to eight weeks before the onset of symptoms. 
None of the patients had symptoms of salmonellosis 
on admission. The diagnosis on admission in 3 cases 
was myasthenia gravis; 1 patient was under treat- 
ment for cancer of the colon, and the other for a 
cerebrovascular accident. Three of the patients were 
in the general hospital wards, and 2 in a private 


* 


marized in Table 1. The types isolated from fecal 
specimens of the patients were Salmonella oranienberg 
(3 patients), S. montevideo (1 patient) and S. senft- 
enberg (1 patient). 


Pa- Ace Sex Duiacnosis Hosprtan Species 
ON Warp BETWEEN Aru 
ADMISSION on Szavica 
Symptoms 
or S- 
MONELLOSIS 
yr. 
K.R. 4 F Cancer of Surgical Swk. S oranienberg 
Pl. 74 M Cerebrovascu- 4 
— Neuromedical 6days S. oranienberg 
B. I. 4 Myasthenia 9 daa S. oranienberg 
gravis floor 
F.L. 15 F Myasthenia Neuromedical 6wk. S. montevideo 
gravis 
T.A. is F Myasthenia Private— 17 days S. senftenberg 


demiologic studies were undertaken that failed to 
reveal, either on the visiting or resident physician 
staff or among nursing personnel, a contact com- 
mon to all patients. It was ascertained, however, 
that each of the 5 patients had been or was being 
fed through a stomach tube. This led the investiga- 
tion to the dietary department, where again it seemed 
improbable that personnel were involved in the 
spread of infection because the tube-feeding formulas 
were prepared in two separate diet kitchens. An 


inspection of a list of the ingredients in the formulas 
indicated that the most promising items for bacterio- 
logic examination were dried inactive yeast and dry 
milk solids. It should be emphasized that during this 
period the preparation of these formulas did not in- 
clude boiling or heating of the ingredients or of the 
finished product. 


|| 
probably been contracted during hospitalization epi- 
Taste 1. Salmonella Infections Acquired during Hospi- 

talization. 
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Other food materials temporarily omitted from 
study as unlikely sources of salmonella were pasteur- 
ized milk and cream, syrup and fresh eggs. The 
last, although highly suspect, were not immediately 
selected for bacteriologic examination because eggs 
for each of the two diet kitchens were purchased 
from separate sources. Three salmonella species were 
isolated from the dried inactive yeast. The spray- 
dried milk solids, although not sterile, were not found 
to contain salmonella organisms. 

Bacrerio.ocic Stuptes 

Samples of 50 to 100 gm. of the dry powdered sub- 
stance were allowed to “hydrate” for six to eight 
hours at 37°C. in sufficient sterile water or saline 
solution to form a heavy, creamlike suspension. At 
the end of this period aliquots of 1 or 2 cc. were 
transferred to tetrathionate broth tubes and allowed 
to incubate overnight at 37°C. These enrichment 
cultures were then plated on blood agar, Endo agar 
and SS agar. Colonies of organisms that did not 
ferment lactose were fished to differential tubed 
mediums and further identified by agglutination in 
serums. The serologic types were identified by Dr. 
Ivan Saphra, of the New York Salmonella Center, 
Beth Israel Hospital, t of Laboratories. 

S. senftenberg and S. montevideo were detected 
among nonlactose-f enteric organisms 
isolated from the dried inactive yeast; the third 
species, S. oranienberg, was not recognized in earlier 
cultures, probably because an insufficient number 
of colonies were selected from the plating medium 
for further identification. Subsequently, when it 
seemed certain that more than two species were in- 
volved, the presence of all three salmonella types 
was recognized in the same lot of dried inactive 
yeast in other laboratories. 

The method selected for the isolation of pathogens 
from the suspected foods was one that assumed only 
a small degree of contamination of the foodstuffs. 
That this was a fortunate assumption was subse- 
quently demonstrated by the failure of conventional 
methods of testing to detect salmonellas in known 
contaminated dried inactive yeast in the bacteriology 
laboratory of the food manufacturer and in com- 
mercial laboratories engaged by the manufacturer 
for this purpose. When larger samples were tested 


Successful bacteriologic examination of powdered 
foods not grossly contaminated with salmonellas 
seems to depend on two factors: testing of a large 


culturing on selective or “enrichment” mediums 
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A method currently employed by food-industry 
laboratories for the examination of inactive dried 
yeast for salmonella makes use of the following 
mediums’: 

Selenite broth 

4 gm. of tryptone (Difco) 

4 gm. of lactose 

4 gm. of sodium acid selenite 

4.5 gm. of potassium dihydrogen phosphate (an- 


hydrous) 

5.5 gm. of sodium phosphate (anhydrous) 
1000 cc. of distilled water 

1.0 cc. of 1.0 per cent L. cystine = 10 microgm. 
per cubic centimeter. Cystine solution is pre- 
pared by dissolving of 1.0 gm. of cystine in 
20 cc. of N/NaOH and then made up to 

When ingredients are dissolved they are 
an Arnold sterilizer for ten minutes. As an 
native method of preparation the tryptone, 
and selenite are dissolved separately from the 
phate in 500 cc. of water each and heated in 
Arnold sterilizer for ten minutes, and the 


15 
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Tetrathionate broth ( Kauffman’ 's modification). 
46 gm. of Difco tetrathionate base. 
1000 cc. of water. 
40 gm. of calcium carbonate (precipitated chalk) 
and 20 gm. of sodium thiosulfate. 
Autoclave for twenty minutes under 15 pounds’ 
ure. 
Iodine solution: 
20 gm. of iodine 
25 gm. of potassium iodide 
100 cc. of distilled water. 


At first only a small portion of water is added, 
and the mixture is shaken. Iodine dissolves more 
rapidly in concentrated potassium iodide. When 
the iodine is dissolved the remainder of the water 
is added. 

Brilliant-green solution, 0.1 per cent. 

Just before use, to each 100 cc. of tetrathionate 

broth, 1 cc. of the 0.1 per cent brilliant-green solu- 

tion and 2.0 cc. of iodine are added, and the solu- 

tion is thoroughly mixed. 

MetTHop 

To 50.0 gm. of inactive yeast 200 cc. of sterile dis- 
tilled water is added, and the mixture is 
shaken and incubated overnight at 30°C. (It is 
best to start the sample the first thing in the morn- 


From the well mixed pre-enriched material, 1 cc. 
is transferred to 10 cc. each of selenite and tetrathio- 
nate broth. 

After five or six hours the selenite cultures are 


ö. 
liquids mixed together; by this method no further 
heating is required (eystine may be added to either 

7 a proc empic g pre-enrichnmen yc 

tion” similar to the method described above, salmo- 

nellas could be isolated. 

sample — 0 gm. ; raung Of the ment.) 
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streaked on brilliant-green agar plates (Difco) and 
SS agar plates (Difco). 

After twenty-four hours both selenite and tetra- 
thionate cultures are streaked on SS agar plates. 
The lated tubes are held for forty- 
eight hours after which cultures that were negative 
in twenty-four hours are streaked.* It is not necessary 
to hold selenite cultures longer than twenty-four 
hours. Confirmation of the presence of salmonella 
is made by direct agglutination tests in group an- 
tiserums A, B, Ci, Ca, D and E, material picked from 
suspected colonies being used as an antigen. Sus- 
pected colonies are also inoculated into Kligler’s or 
triple-sugar-iron (TSI) agar slants for further study. 


Discussion 


It is, of course, pertinent to the present problem 
that salmonella infections after the ingestion of con- 
taminated dried inactive yeast occurred in a hospital, 
where studies are easily pursued. How- 
ever, emphasis should be diverted from dried inactive 
yeast per se, the processing of which does not pecu- 
liarly involve or i 


tnt a 


H 
ull 
3 


tamination and the elimination of 
sources of the pathogenic bacteria 

covery that these micro-organisms were 
troduced from the air outside the building 
a ventilating duct. No obvious source of 


8 
5 


it 
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mals and are frequently found in animal excreta. 
It is not difficult to appreciate that air may at times 
contain small numbers of these bacteria; that they 
are insufficient in numbers to initiate infections by 
the respiratory route may account for the fact that 
their presence in air has escaped much attention 
thus far. 

It may further be assumed that the degree of con- 
tamination in the finally packaged product is not 
sufficient to initiate salmonella infections by the oral 
route but rather that additional conditions of incuba- 
tion under appropriate circumstances of time, tem- 
perature and humidity are necessary to permit the 
multiplication of the pathogenic bacteria to numbers 
sufficient to cause disease when the final foodstuff is 
ingested. Also to be considered is the probability 
that susceptibility to infection by small numbers of 
salmonellas depends on the age and physical con- 
dition of those 

Finally, attention might be called to cases 
of the origin of which 
recognized. It might be interesting to consider 
whether other more widely distributed processed 
foods are associated with such occurrences. If in- 
cubation to permit growth of pathogens to infectious 
levels is required before a contaminated food becomes 
a hazard to health, refrigeration of these foods in 
liquid form is an absolute necessity. However, more 
important are the assurances of the manufacturers 
of the product involved in this study that conditions 
permitting contamination of the food have been rec- 
ognized and eliminated, and that the more adequate 
methods of detecting small numbers of enteric path- 
ogens have been introduced into their routine of 
testing for the presence of such bacteria. It is not 
unreasonable to assume that similar studies and pre- 
cautions are being adopted by other representatives 
of the food industry. 


Summary 


The occurrence of salmonellosis in 5 hospitalized 
patients is described from the epidemiologic and 
bacteriologic points of view. Investigation revealed 
that all the patients had received tube-feeding for- 
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nella. Rather, consideration should be given to the 
fact that this is one of many dried food products, 
all of which may be subject to the same hazards 
of contamination by potentially pathogenic agents, 
as indicated below. 
In the present study all shipments of the par- 
ticular lot of dried inactive yeast were recalled by 
the manufacturer, who immediately undertook an 
investigation of the processing plant to determine 
the source of the contamination. Salmonellas were 
not detected in either equipment or yeast from the 
culture tanks, separators, holding tanks, drying 
drums or intermediate conveyors. 
It was only during the final stages of milling, 
screening and packaging that salmonella organisms 
were occasionally found in samples of the almost | 
mu inclu ned inactive 
with three species of salmonella at the processing 
plant. Theoretical and practical implications are 
discussed. 
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ALEVAIRE AS A MUCOLYTIC AGENT 
Maurice L. Tarnter, M. D.,“ Frepertck C. Nacuop, P. D., Josern G. M. D. 


RENSSELAER, NEW YORK 


Superinone, a nonionic surface-active agent, for- 


O(RO)H 
J. 


R=ethylene; R' =tertiary octyl; x is > 
but <6; y=8 to 10. 

Further mucolytic action is provided by 2 per cent 
sodium bicarbonate. Cleavage of large molecules into 
smaller ones is caused by a rise in the pH of many 

ins, with resultant decrease in viscosity. A pH 
of 8.3 is attainable in such solutions without irritation 
through the use of the sodium bicarbonate. Five per 
cent glycerin is also present in Alevaire, to prevent 
evaporation of dropiets, to stabilize droplet size and 
to assure the carrying of actual liquid droplets into 
the bronchial passages. 

Superinone was administered by aerosol to tuber- 
culous patients by Miller? and to infants and children 
by Miller and Boyer,“ beginning in 1949. Their report 
on approximately 300 cases* established its safety and 
efficacy as a detergent in the presence of viscid 
*Director, Sterling- Winthrop Research Institute 
Physical Chemistry Section, Sterling-Winthrop Research le- 


pharmacologist, Sterlinr Winthrop Rescarch Institute. 
Available from Winthrop- Stearns, Incorporated, New York City. 


bronchopulmonary secretions. This has been con- 
firmed, often with dramatic results, in extensive use 
in both children and adults.“ More than a hundred 
articles have reported on the use of Alevaire aerosol 


therapy in a number of respiratory-tract conditions, 
including bronchitis, bronchiectasis, asthma, atelecta- 


has been shown experimentally in guinea pigs that 
Alevaire effectively protects against the formation of 
hyaline membennes produced by exposure to per 
cent oxygen. 

_ Other agents, such as antibiotics, bronchodilators, 
, antihistaminics and proteo- 
— 
bined therapy. The types of apparatus that give the 
critical droplet size, 0.5 to 3.0 microns, and other 
technical aspects of clinic and home use of aerosols 
have been described.“ 

The reports of the beneficial effects from its deter- 
gent action on the alveolar and bronchial membranes 
and viscid tenacious sputum have been based mainly 
on clinical observations. The reduction of infant 


mortality, the profound improvement of patients and 


the obviously thinner consistence of the sputum, with 
increased expectoration, have comprised the evidence 
of the value of this This is logical, for such 
experience is the final proof of efficacy. 

However, the physical chemistry involved in the 
interaction of Alevaire and and bronchial secretion or 
exudates has not been adequately explored. Ravenel* 
studied the viscosity of bronchiectatic sputum, saliva 
and amniotic fluid. Alevaire mist, bubbled through 
these materials, lowered their viscosity by 19, 10 and 
24 per cent, respectively. 


readily pparently, the viscosity is 
lowered by the dilution of the thick sputum by the 
water present in Alevaire and also perhaps by thinner 
bronchial secretions induced by its ingredients. We 
have shown in vitro that the addition of Alevaire to 
sputum does lower the viscosity as measured in an 
Ostwald viscosimeter, thus confirming Ravenel’s find- 
ings. The water-depositing action of Alevaire aerosol 
inhalation is an important element in the lowered vis- 


= 

‘THE use of detergents in the liquefaction of thick 
mucoid and purulent exudates in the alveoli and 
bronchial tree was not practical until recent years, 
owing to the fact that no surfactant with appropriate 
properties was known. Agents that lower surface ten- 
sion had long been used in suppurating wounds and 

body cavities. Their value in cleansing and in aiding , ulosis, neop isease, atelec- 

the penetration of infected tissues by chemotherapeu- tasis and hyaline- membrane disease of the newborn, 

tic agents is well established. The application of this and a number of other processes in which sputum or 

action to infections and other conditions of the lower viscid secretions are produced. The agent has also 

respiratory tract has now become quite extensive been used prophylactically in certain of these as well 

through the use of the new detergent superinone in a as in postoperative atelectasis and pneumonia. It is 

balanced formulation (Alevaire§). particularly indicated in tracheotomized patients. It 
merly identified as Triton A-20 and Triton WR-1339, 
is unique in that it is practically nonirritating and 
nontoxic’? and does not hemolyze red blood cells in 
a thousand times the concentrations at which other 
detergents are hemolytic.’ Marked lowering of sur- 
face tension is provided by the 0.125 per cent con- 
centration present in Alevaire. It is an alkylaryl poly- 
ether alcohol polymer with the following chemical 

formula: 

Clinical observations of the character of sputum 

before and after Alevaire therapy have repeatedly 

shown that viscous, sticky masses are converted to 

thinner, more voluminous material that is more 
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cosity reported by clinicians, but may not completely 
changes. 


explain the observed 
Macklin’ a concept of the dimensions 
of the alveolar mucoid film that is repro- 


duced in Figure 1. This suggested that an important 
action of a mucolytic agent might be to lower the 
interfacial 


“rolling up” of the layer of mucus. It is supported by 
various investigators, 10,1 who have pointed out that 
local deposition of wetting agents will reduce surface 
tension in the interface between mucous membranes 
in contact, thus eliminating cohesion of moist surfaces, 
which is the main factor resisting aeration of atelec- 


tion and the restoration of normal 

To test this hypothesis we have carried out in vitro 
experiments to measure surface- tension effects. The 
surface - tension lowering of the sputum by the sur- 
factant superinone was demonstrated with a duNoiiy 
tensiometer, and is shown graphically in Figure 2. 
The surface tension of water at 25°C. is 72 dynes, and 
that of Alevaire 37.5 dynes per centimeter. The sur- 
face tension of sputum remained ap- 
proximately 52 dynes per centimeter, without change, 


Fun 1. Dimensions of the Pulmonary Alveolar Mucoid 
Film and Site of Action of Alevaire (Based on Macklin"). 


as water was added. However, addition of Alevaire 
reduced the surface tension of the sputum approxi- 
mately 20 per cent, as shown by the lower curve in 
Figure 2. 

The gluelike tenacity of sputum and mucus that 
have lost water through evaporation is a matter of 


by breathing, especially when tachypnea is present as 
an effect of the pathologic state. These thickened 
secretions are capable of sticking tenaciously to the 


MUCOLYTIC AGENT — TAINTER ET AL. 


bronchial or alveolar walls. Coughing, even when 
quite forceful, is frequently ineffective in clearing 
such material from its attachment to the pulmonary 
membranes. 

Ciliary action is at optimal efficacy only when there 
is a layer of sufficiently thin fluid covering the surface. 
Otherwise, the cohesive force of the thickened mucoid 
system retards the ciliary motion. Patients of this 


dynes/cem. 

SURFACE TENSION 25°C, 
60 SPUTUM HOMOGENIZED 

2.5 MINUTES WARING BLENDOR 


— — 
Cusic Apvep to Cusic Centimeters oF 
Fiounz 2. Effect of Alevaire on Surface Tension of Sputum. 


type usually must wait until this sluggish ciliary action 
transports the sputum mass to the trachea or 
bronchi before they can dislodge it by coughing, if at 


the parenchyma of the lungs is increased as long as 
there is sputum that adheres tenaciously to mem- 
branes. The dislodging of large plugs, believed to 
have been present in bronchi for months or years, has 
been reported after prolonged use of Alevaire therapy. 

We have attempted to determine if such adherence 
to a surface can be shown in the laboratory, and if 
any diminution of it by a surface-t lowering 
agent can be demonstrated. For this purpose we have 
used ground-glass plates as models for the bronchial 
or tracheal surfaces. When such a plate is wet with 
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F plugging bronchial subdivisions and in the produc- 
tion of atelectasis, bronchopneumonia and bronchi- 
danger of extension of these and other conditions into 
the bronchial tree by respiratory air flow is increased 
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water and inclined at various angles, a measured 
quantity of sputum can be dropped upon the wet sur- 
face and its descent by gravitation timed. We have 
found a 45° angle to be the most practical. Moderate 
mixing of the sputum beforehand is desirable in the 


Fioure 3. “Rolling-up” Mechanism Described by Palmer” 
and oy Adam and Stevenson.” 


from any given lot of sputum. This allowed the use 
of drops of sputum of comparable size and consistence 
whose behavior was consistent. 

The average time required for the sliding of a 
measured volume of sputum a distance of 15 cm. on 
the water-wetted ground-glass surface was four and 
six-tenths seconds. However, the sputum often ad- 
hered to the glass and stopped its descent completely. 
When the glass was immersed in Alevaire the time 
was only one and a half seconds for an aliquot of the 
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same sample of sputum. The striking difference was 
repeatedly confirmed with different lots of sputum. 
These results demonstrated that the adhesive at- 
traction between the sputum mass and the wet surface 
is greatly reduced by the lowering of surface tension 
in the thin Alevaire film that covers the glass. The 
surfactant pre-empts the surface of the large drop of 
sputum as it slides down the plate. A type of lubricat- 
ing action is thus provided by the detergent proper- 
ties of Alevaire. Such a physical effect is 
present in the bronchial tree in the clinical use of 


agent. The system reported 
Adam and Stevenson'** consisted of 
greased with red-stained lanolin under the action of 
cetyl sodium sulfate. Figure 3 shows clearly how 
surfactant attacks first the interface and 
ually loosens the adherent material, which 
separates from the surface to which it 
attached. 
If the subscripts e, m, a are used to denote the 


Alevaire deposition will tend to decrease ye,a and 
ya, m and hence increase the contact angle ba, m, 
which will bring about the separation of mucus from 
the bronchioles and other sites. 

We believe that these mechanisms, as demonstrated 
in selected model in vitro experiments, help to explain 
and illustrate the beneficial action of Alevaire in the 
treatment of most congestive conditions of the lungs. 


= 
Alevaire inhalation, with proper technic, allows the 
— minute droplets of water, surfactant, glycerine and 
| bicarbonate to collect on all the respiratory mem- 
branes, probably including the alveolar walls.“ The 
SE LP. a droplets can spread out and cover the ciliated and 
2 2222 respiratory membranes with a very thin fluid. Adher- 
5 PP ing mucus is likewise covered by the Alevaire, and its 
| surface is easily permeated by the surfactant. Deeper 
f — — permeation is conceivably caused by movement of the 
sputum in the bronchi under the influence of respira- 
5 > ey tory motion and air flow. To-and-fro movements 
would help the mixing of Alevaire and sputum, and 
PPP expose more mucous- membrane surface to coverage 
with the Alevaire constituents. 
. A sequence of microphotographs have been pub- 
lished that depict a comparable rolling up” of a 
T a a ee viscous substance by the effects of a surface-active 
— — . phases epithelium, mucus and Alevaire the following 
interfacial-tension equation, where y is the unit of 
surface tension in dyne per cubic centimeter, can be 
devised: 
— — 9 
or 
cos — 
A, m 
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Summary AND CONCLUSIONS 

The rationale for the application of a detergent 
material to exudative tracheobronchial and pul- 
monary diseases is discussed. 

The surface tension of partially homogenized spu- 
hut not by that of water. 

The physicochemical forces involved in the muco- 
lytic action of Alevaire are related to the lowering 
of interfacial tension as demonstrated by direct sur- 
face-tension measurements. The pre-emption by the 
surfactant of the mucus-epithelium interface brings 
about a change in contact angle, thus permitting the 
“rolling up” and separation of the mucus from the 
mucosa. When this has been accomplished expulsion 
of the mucus is facilitated. 

The water-saturated atmosphere inhaled in the 
proper use of Alevaire arrests the dehydration of 
sputum in the lungs and of the respiratory mem- 
branes. The admixture of this agent with viscid spu- 
tum also dilutes the sputum, thereby lowering its 
viscosity in situ, further facilitating its expectoration. 

Alevaire, as an aerosol, may be considered a true 
topically acting expectorant. It may also serve as a 
deeply penetrating surface-active vehicle for many 
drugs, including bronchodilators and antibiotics. 
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SPECIAL ARTICLE 


SCHOOL HEALTH AND THE FAMILY PHYSICIAN* 
KennetH L. MaclAchlAx, M.D.t 
MELROSE, MASSACHUSETTS 


physicians to understand better the aims of the 
school-health program, to emphasize the necessity of 
keeping school children under the family instead 
of the school physician, to foster individual private 
rather than collective state examination for school 
children and to make family physicians realize that 
the proper examination of school children accord- 
ing to the school-health regulations allows the private 
practice of medicine to reach the children during 
their formative years, thus encouraging the implan- 
tation of the idea of private in contradistinction to 
socialized medicine. It might even be pointed out 
that there is a certain financial return to the family 
health examination among his private patients. For 
purposes of clarity family physician is synonymous 


with personal physician, private physician or phy- 
sician in private practice as from school 


private physician are fully realized but are not the 
particular concern of this paper. However, it is 
paramount for the family physician to accept the 


can never relieve him of the responsibility of active 
participation in the school-health program. 

On July 9, 1951, an act was passed by the Com- 
monwealth of Massachusetts regulating physical ex- 
aminations of school children in which it was stated 
that every child in the public schools shall be 
separately and carefully examined at intervals to 
be determined and that tests of sight and hearing 
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ing viscid bronchopulmonary secretions. Pediat. 
New of humidification in pediatrics. 
et al. ‘Alevaire inhalation for eliminating secretions 
itis, bronchitis . of adults: pre- 
. Ana. 2611 . 
ntinwous nebulization therapy. Pediat. Clin. North 
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physician, school medical advisor, school-health of- 
ficer, health-department physician and so forth. The 
problems of state aid, differences in rural and urban 
areas, over-all school-health education programs, 
complete health-appraisal procedures, mental-health 
programs, school-athletics programs and methods 
of intercommunication between the schools and the 
system of socialized medicine, the state health de- 
partment or even a local medical-society committee 
ciety, Boston, May 19, 1955. 
Chief of obstetrics, Melrose Hospital. 
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shall be performed in accordance with regulations 
set up by the Department of Public Health. The De- 
partment of Public Health has made certain regula- 
tions effective September 1, 1952. The preamble to 
these regulations states, in part, as follows: 


sults 

should i 

formed in 0 shall be 
within six months before entrance to school or during 
three or years thereafter. The vision and hearing 
is to be tested in the first grade and annually thereafter. 
The health appraisal shall be done with such care and 
educati ginal 
exami 


ive continuity in health and illness, combine re- 
i i is and treatment, and centralize 


The Committee on School Health of the Massa- 
chusetts Medical Society is entrusted with the duty 
of meeting the health needs of school children in 
accordance with State and federal regulations and 
recommendations. The Committee attempts to main- 
tain liaison with the societies of and 
ophthalmology for guidance in their particular fields. 
The Committee confers with the Massachusetts De- 
partment of Public Health in an attempt to pro- 
vide the necessary medical care and to guard against 
further encroachment on the private practice of 
medicine. The Committee is sponsoring this paper 
in the hope that the private family physician will 
realize that it is his duty, his responsibility and his 
opportunity to enter the program of school-health 
examination and appraisal in a manner to com- 
mand medical respect so that the private practice 
of medicine will be the child’s — and the parents’ — 
first choice in school as well as elsewhere. 

It might be well to review briefly the forms at 
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present recommended by the Department of Pub- 
lic Health. 
The form sent to the parent is as follows: 


Dear Parent: 


findings at the ion. 
If we do not hear from you by this date we will make 
Sincerely yours, 


177 


E. 


MASSACHUSETTS DEPARTMENT OF PUBLIC 
HEALTH — MASSACHUSETTS DEPAR 


TMENT 
OF EDUCATION 
F. i — 
PREVIOUS DISEASES AND OPERATIONS 
RECORD OF IMMUNIZATION 
PHYSI EXAMINATI 
Height 
Weight 
Nutrition 
General bod 


Posture 
lordosis, and define scoliosis as functional or organic) 


= i 

— —— is to 2 

That the health appraisal should be done by the — hay 22 "knowledge of the health 

family’s own physician whenever possible and the re- status of your child, you may desire to have him per- 

form this examination. If so, poe let us know before 

——___——————- and we will send you a school record 

form u which child’s ician may record his 

Most schools do, and all schools should, notify 

shall be brought to the attention the parents that the school-health examination is 
latter shall be encouraged to take to be done during a certain period and that the 
y physician. The above are mini- examination may be done by the family’s own phy- 
* N sician. If the parents elect to have the examination 
Joint committees on child health and school health done by their own physician, this notice, which is on 
of the American Public Health Association and the the reverse side of the school-health examination 
American Academy of Pediatrics have prepared record, is sent to the physician. The actual report 
statements of the basic principles that should govern and examination are no more than are consistent 
health programs for children of school age, includ- with any conscientious examination given by a physi- 
ing the following recommendations, which have been cian to any child; the form sent to the doctor is as 
endorsed by the Massachusetts Medical Society: follows: 
In a program for child health there should be the Date —_— 
maximum continuity of health supervision. The ideal Dear Doctor: 
for quality and to a great extent for economy would be The parents of —— - — —~ ————_—_________ 
continuous supervision and one continuous record from (name ) 
infancy through childhood as is often provided by , the . have requested that 
child’s own physician whenever possible. e sc — uired Jone 
health — should not include diagnosis and treat- my * out 4 EE of 
ment. Adequate utilization of the child’s own physician and include in the paragraph entitled “Re- 
oven 7 ything concerning this child’s state of health 
responsibility for the health problems of the entire family. 
The physician should send a report of his findings and 
recommendations for the guidance of school personnel. cath ty. 
The periodic examination within the school applies to all only 
children who do not go to their own physician. to will 
be 
Sincerely yours, 

For purposes of clarity it should be understood 
that the “school-health examination” is that phase 
of the health appraisal which is conducted by phy- 
sicians and dentists. The record of the examination 
is as follows: 
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der the various headings of the examination. 
newer forms request blood pressure and pulse 

as indicated. The laboratory tests are only “as indi- 
cated,” but this is where the family physician 
becomes the important factor. Laboratory tests 
not done in the schools. i 


X-ray examinations, of tiredness and 
from tired blood, of latent diabetes, of various 


cal care. How can an intelligent physician fail to 
take full advantage of such a situation? 

The rest of the report deals with the physician’s 
opinion of school activities. And not to be taken 


2 


the family ph 


8 


i 


“average” may all be used, as well as “emaciated,” 
“marasmic” and “undernourished,” without 


fostered, the proper balance between private i 

enterprise and collective state regulations can be 
maintained, the intimate relation between the child, 
his family and the family physician can be strength- 
ened and the progressive experience of medical edu- 


769 
— — ˙— A radios, televisions and medical literature are literally 
Pulse rate at ret v After exercise — bombarding the population with the dangers of un- 

2 minutes after exercise . recognized tuberculosis and the false security of free 
Abdomen —— ——— —— — — 
ͤ 
. ventive inoculations, of the danger of removing tonsils 
reer ͤ——r— and adenoids, and so forth — many of which are ac- 
Reflexes —_________—____—_—_—__—_—_—__———_ cepted by the population at face value. The family 
LABORATORY TESTS physician rebels at having to fill out another form at 
Date Test Result the price of an office visit, but he is here given an 
~——— - Tuberculin —— — — ——_——— given 
—__— Chest X-ray —______________———_ Opportunity, under a system required by law, to prac- 
nnr ne ceca tice preventive medicine and to educate the youth of 
Result today, who will be the parents of tomorrow, in proper 
— Semen medical care as opposed to advertising and lay medi- 
of i fall’ — 
K including — 
? Yes— No— 
be modified to 
this child? Yes— No— lightly is the space for “Remarks.” If there is some 
Va No emotional problem at home or an adjustment prob- 
Other (specify) —__—_H——\—————__ lem inherent in the child, if slow adolescence is ap- 
any irremediable defects? Ves No— parent, if undue exuberance or extreme shyness is 
of Physician noted, or if there is anything that might aid either 
the school or the parent such items should be briefly 
ian has completed at a pre- mentioned here. 
ination the “previous dis- As far as I can determine the family physician per- 
and also “record of im- forms the vast majority of the preschool examina- 
notation of “previously re- tions, except in the large industrial cities, less than 
these reports are carried a third of the examinations for those in the third and 

en eer If there fourth grades, a smattering of those in the seventh 
1S nal information it should be recorded. On and eighth grades and practically none of those in 
the actual physical examination the importance is the eleventh and twelfth. Has the family physician 
not to quibble concerning the actual choice of words failed to educate the child and the parent properly 
but to present the physical picture of the child. Un- in matters of health, or are there other more im- 
der nutrition the words excellent, “normal” and portant reasons? 
sitating a check list. The general body type can be CONCLUSIONS 
average, tall and slender, short and fat or, if indi- ay 
cated, cretinistic and so forth. Because of the im- The family physician must assume a more active 
portance of functional as well as organic postural part in school health and primarily in the school- 
changes several hints are given. Under skin the health examination since it is through him that: 
presence of eczema or of dermatitis in its various definitive treatment of defects can be carried out, 
forms should be noted. The actual visual test is laboratory tests can be performed, closer contact 
done in the schools, but presence of conjunctivitis, with the entire family as well as the child can be 
congenital blindness, old operative scars, blepharitis, 

squint and so on should be mentioned. The ears 

should be examined by otoscope, and cerumen re- 

moved, and notation of perforated tympani and 

other abnormalities made, the hearing being left 

for school audiometer test unless the examiner has cation and proper health attitudes can be instilled in- 

the necessary apparatus. And so on as indicated un- to the lives of school children. 
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Ternary or THe Acute ATTACK 
General Principles 


Wolff“ has suggested that the migraine experience 
serves a biologic need. The pain and generalized dis- 
tress of the attack force the patient into the retire- 
ment from the stressful life scene that his exhausted 
physique is demanding. It is well to bear this in 
mind, both in providing the setting for the treatment 
of the acute attack and in governing the speed with 
which the patient returns to activity if drug therapy 
is successful in relieving the pain. The patient needs 
to learn that, thankful as he may be that his head 
and alter the day’s activities in such a way that rest 
is achieved. Otherwise, there is a tendency for the 
next attack to appear more quickly. A period of rest, 
a quiet, dark room, freedom from oversolicitous rela- 
tives and, frequently, mild sedation form the back- 
ground of all treatment of acute attacks. Occasion- 
ally, removal to a hospital is necessary in very stub- 
born attacks. There, a complete divorce from respon- 
sibilities and a tense home a may be 
achieved, and analgesic and sedative medication, re- 
placement of electrolytes and other services may be 
provided, with dramatic relief to an otherwise seem- 
ingly interminable and intolerable situation. 

Having taken pains to obtain the proper setting for 
treatment of the attack, the physician turns next to 
the selection of the proper drugs to bring relief. In 
mild cases the administration of salicylates, combina- 
tions of salicylates with caffeine and mild sedatives 
of the barbiturate group may be sufficient. When 
these fail, in certain situations in which more specific 
drugs (to be mentioned) cannot be tolerated and the 
headaches are not so frequent that addiction may 
become a problem, the use of codeine, Demerol and 
opiates may be justified. Injectable narcotics, how- 
ever, should never be placed in the hands of the 
patient or of a relative or spouse. Relatives and hus- 
bands are usually so involved emotionally in both the 
precipitation and the treatment of the attacks that 
they make poor doctors. This is particularly true of 
the migrainous wife of a physician. Such a patient 
should be made to seek treatment from another phy- 
sician, as any other patient does; otherwise, disastrous 
addiction and a very unhappy domestic situation may 
develop. 
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Ergot Preparations 


willing to undergo the trouble and expense of seek- 
peo „ he has usually tried all the 
ordinary sedatives and analgesics and found 
adequate. Consequently, the discovery regh 
derivatives can terminate severe attacks in 
contribution to the therapy of this disease. 
History of the introduction of ergot alkaloids into 


the therapy of migraine. Since ergot has proved to 


In 1894 a summary of a paper read by W. H. 
Thompson“ reported that he had found “tincture 
of ergot” useful both by mouth and by rectum in the 
treatment of a “number of cases of severe 


migraine 
aches when she took tincture of ergot for her menor- 


The next landmark was the isolation by Stoll,’ in 
1918, of ergotamine tartrate and the demonstration 
of its sympatholytic powers. With this discovery 
ergotamine began to be used in the treatment of a 
number of conditions that were considered to be due 
to overactivity of the sympathetic nervous system. 

In 1926 Maier,“ using ergotamine as an “inhibi- 
teur du sympathique,” described the effectiveness of 


urticaria and “postopera 

Two years later Tzanck“ “ before the 
Société Médicale d’H6pitaux de Paris on the effec- 
tiveness of ergot in s the migraine attack, and 
referred to the fact that it had recently been similarly 
used by Declayrfat, Cornil, Etienne and Caussade 
and Netter. At the same meeting Flandin discussed 
its successful use in a case of menstrual migraine. 

In the same year Trautmann“ wrote a similar re- 
port, and in 1928 and 1929, Shedrow, Targhetta, and 
Cantilo are said to have recorded the same (reports 
not available to me). 
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Sn a uselul weapon in migraine 
history of its use in this regard does not seem to have 
been recorded systematically in any one publication, 
it seems worth while to present a short account of the 
facts as they may be gleaned directly and indirectly 
from the available literature. 

In 1883 Eulenburg reported on the effectiveness 
of injections of “Ergotinum citricum solutum” for 
vasomotorische Cephalalgie” and “vasoparalytische 
Form der Hemikranie.” 
neuralgias,” and at this meeting Joseph B. Collins 
described a woman with menstrual migraine who dis- 
rhagia. 
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In 1932 the first paper in the English literature 
(except for the early accounts by Thompson and Col- 
lins referred to above) appeared in the Medical 
Journal and Record, in which Ignelzi** described the 
dramatic relief received by 6 migraine sufferers from 
an injection of 0.5 cc. of ergotamine tartrate. 

In 1934 three groups of workers in the United 
States reported on the effectiveness and specificity of 
this therapy: Lennox,“ in Boston, Brock, O'Sullivan 


and Young,** in New York City, and Logan and 


Allen,“ at the Mayo Clinic. Since that time a wealth 
of literature has confirming these original 
observations, exploring the mechanism by which ergot 
derivatives achieve their result and dealing with the 
matters of dosage, route and principles of administra- 
tion, side effects, toxicity and drugs that are useful 
as adjuvants or serve to counteract the unpleasant 
effects of ergot itself. It is beyond the scope of this 
report to review them all in detail, but it seems worth 
while to register herewith the main concepts that 
have arisen regarding ergot 


Mechanism of action of ergot derivatives. The 


many to result from an overactivity of the sympa- 
thetic nervous system, causing cerebral vasoconstric- 
tion, and ergotamine was known to be sympatholytic. 
That this is not its important action in the relief of 
headache has become apparent in more recent years 
by dint of observations that in the human subject 
suffering from the painful phase of migraine, vasodi- 
latation is present rather than vasoconstriction ; that, 
at the height of relief achieved by ergotamine, there 


proportion to their capacity to contract arteries and 
Pool and Nasonꝰ demonstrated that in the cat the 


thetic impulses or with any analgesic action," it 
seems logical to assume that the main beneficial in- 
fluence of ergotamine in headache is derived from its 
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capacity to constrict the smooth muscle of arterial 
walls. Bluntschli and Goetz,“ in interesting human 
plethysmograph experiments, have demonstrated that 
ergotamine tartrate used in clinical doses in man not 
only has a direct constrictive effect on arterial walls 


hour to one hour until relief is obtained, toxicity de- 
velops or the maximum dose has been given. 
the total effective dose has been determined, a large 
proportion of this should be given in subsequent 
tacks at the onset. 

Ergotamine tartrate pills (Gynergen): 1 


pleasant side effects are created. 

Ergotamine tartrate, 1 mg., combined with caf- 
feine alkaloid, 100 mg. (Cafergot) : an effective or- 
al medication, but still fraught with side effects, oc- 
casionally from the caffeine as well as the ergot- 


use, which is reported to dissolve quickly. This is a 
new product that bears promise and deserves more 
extensive trial. 
and phenobarbital, 20 mg. (Bellergal): 
is rarely useful in the acute attack. Occasionally, 
however, it may be a well tolerated adjunct to 
other therapy in patients who cannot use larger 
amounts, and it has a place in the treatment of 
attacks in children. Its prophylactic administration 
is discussed below. 
Suppositories for rectal administration, contain- 
ing ergotamine tartrate, 2 mg., and caffeine alka- 
loid 100 mg. (Cafergot suppositories) “: this route 
has made it possible to stop headache more reliably, 


A 
but also has a depressant effect on vasomotor centers 
high in the central nervous system. It is possible that 
this last phenomenon has some part, probably a dis- 
tinctly minor one, in the effectiveness of ergotamine 

t stopping the pain of migraine. 

Preparations of ergot derivatives now on the market 
that are useful in migraine. The various forms in 
which ergot derivatives are now available, some of 
their properties and the routes by which they may be 
administered are listed below. Table 1 summarizes a 
suggested schedule of dosage. Ergot should be given 
as soon as possible in the attack. The initial dose may 
need supplemental increments at intervals of half an 

original use Of ergotamine tartrate lor migraine was 

based on the fact that migraine was considered by 1 

or oral use, either sublingually or for ingestion. 

This is the least effective and most unreliable form 

of ergot therapy. To obtain headache relief, more 

ergot is required by this method, and more un- 

is evidence that sympat psponses are imtact, as 

demonstrated by — observations in the amine, and not as effective for headache as rectal 

f — or parenteral therapy. The dose is 1 to 6 tablets. 

region of headache“ and measurements of the elec- nere caffeine. 100 
tric resistance of the skin**; and that ergotamine has 
acetophenetidin, 130 mg., and belladonna alkaloids 

a constrictive effect on blood vessels in a sympathec- 01 (Wigraine) : sod tobias Goo coal 

tomized limb. The development of newer deriva- = — am uncon a 

tives of ergot that have less direct constrictive effect 

on the smooth-muscle coats of arteries and much 

more sympatholytic effect than ergotamine tartrate 

has helped to settle this matter. These drugs are ef- 

fective in stopping migraine headache directly in 

injection of ergotamine caused constriction of the 

dural arteries. The studies of Wolff and his co- 

workers" have shown that relief of migraine from 

ergotamine is always associated with decrease in pul- 

sation and constriction of cranial arteries, especially 

the branches of the external carotid artery. Since 

it is known that ergotamine has a direct effect on the 

smooth muscle of arteries and since it has been shown 

chat headache relief is associated with such constric- lade Bens: 
tion and not with demonstrable inhibition of sympa- 417! and Dramamine, sedatives 

tailored to suit individual needs. : 
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with less ergotamine and with fewer unpleasant 
side effects than with oral medication. In my opin- 
ion the dose included in the suppository is usually 
more than is necessary. An initial trial with half 
a suppository is recommended. 

Ergotamine tartrate for parenteral use in am- 
poules containing 0.25 mg. (0.5 cc.) and 0.5 mg. 
(1 cc.) (Gynergen), for subcutaneous, intramus- 
cular or intravenous use: this is the backbone of 
treatment for the migraine attack. It stops the head- 
ache most reliably and in the highest percentage 
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amine tartrate that will serve them as well. Some 
of these patients, however, have not experimented 
sufficiently to find the minimal dose of ergotamine 
tartrate that is required for them. In such cases 
further trial of reduced dosage of ergotamine tar- 
trate reveals that headache can be relieved with- 
out side effects by this drug as well as by D.H.E. 45. 
In others Dihydroergotamine is the only drug that 
can be tolerated. In general it is a very effective 


and useful agent. The route of administration is 


the same as that for ergotamine tartrate. 


Taste 1. Doses of Various Ergot Derivatives. 


Name oF Courosrriox Foam 
Com MerciaL 


Route Maximum Dany 


Ergotamine tartrate, 1 mg. Tablet Oral 1-3 tablets 5 tablets 10 tablets 
i , 0.3 : T. 1-3 4 tablets 
tine 0. me mei bel- Tablet Oral tablets 6 tablets 
Cafergot 1 1.0 mg.; caf- Tablet Oral 1-2 tablets 3 tablets 6 tablets 
Wigraine cent es 1.0 mg.; caf- Tablet Oral 1-2 tablets 3 tablets 6 tablets 
Rectal suppository 
Rectal - suppository 
Gynergen Ampoules Subcutaneous & 0.3 cc.-1. 0 1.0 1.5 
5 mg. per cc «1 intramuscular 
Intravenous 0.3 ce.-0.5 cc. 0.5 cc. 1.0 ce. 
Dihydroergot- —— — Ampoules Subcutancou & 0.75-1.0 cc. 1.5 ec. 3.0 ce. 
D 45 1 mg. per cc. 
Intravenous 0.5 ce. 0.75 ce. 1.0 ce. 
of cases. Unpleasant side effects are not uncom- Toxic effects, amount and frequency of dosage of 


mon but 
minimal effective dose. 
helping to establish the diagnosis of migraine. Ergot 
therapy of migraine should not be discarded as a 
failure until it has been given, early in an attack, 
since patients will respond to this when other forms 
of ergot administration have failed. The subcu- 
taneous and intramuscular routes of administration 
are recommended except for exceptional emer- 
gencies, when the intravenous route may be used; 
blood-pressure elevation and vascular effects in 
general are distinctly more marked when the intra- 
venous route is used, and should be borne in mind. 
Dihydroergotamine methanesulfonate, contain- 
ing 1 mg. in a l-cc. ampoule for subcutaneous, 
intramuscular and intravenous use (Dihydroergot- 
amine or D.H.E. 45): this dihydrogenated form 
of ergot alkaloid has come into popular use be- 
cause some patients have been found to tolerate 
it better than ergotamine tartrate. Milligram for 
milligram it is only about a half to a fourth as 
effective as ergotamine tartrate in stopping head- 
ache. Undoubtedly, some patients can find relief 
for their headache without unpleasant side effects 
from D.H.E. 45 who cannot find a dose of ergot- 


ergot alkaloids in the therapy of migraine. A healthy 


ism in France and Germany that have occurred from 
widespread consumption of “poisoned rye” and the 
cases of ergotism that have arisen during 
the course of intentional ergot therapy for a number 
of medical disorders. Such caution is commendable, 
but it should not be allowed to preclude the relief 
that ergot may bring to many migraine sufferers 
when it is used properly, within the limits of knowl- 
edge of its dangers, effectiveness and 
Pertinent facts to be gleaned from the literature and 
the experience of those most versed in the use of these 
drugs for migraine may be grouped as follows: 

In the reported epidemics of ergotism resulting 
from ingestion of rye “poisoned” by the fungus 
Claviceps purpurea, symptoms of two general types 
are described — namely, those primarily affecting 
the central nervous system and causing convulsions 
and those related to tissue necrosis and ischemia 
resulting from peripheral vasoconstriction. Evi- 
dence of more widespread toxicity has occurred in 


˙ 
respect for the toxic properties Of ergot derivatives 
has arisen in the minds of most physicians because 
of the well known “spontaneous” epidemics of ergot- 


Vol. 253 No. 18 


a few cases of massive overdosage with extracts or 
powder of whole ergot.** These patients present 
such symptoms as headache, nausea and vomiting, 
tinnitus, blurred vision, unconsciousness, convul- 


However, the reported serious toxic effects of the 
refined ergotamine tartrate, are related, 
with a few exceptions that may be classified under 


“the heading of a drug idiosyncrasy, to the capacity 


of this drug to produce prolonged and marked vas- 

in some cases, thrombosis and gangrene. The symp- 

muscle cramps, joint pains, paresthesias, coldness of 

the extremities, intermittent claudication, elevation of 

blood pressure, 1 pallor, cyanosis, throm- 
arterial thrombosis 


grene, precordial pain, abdominal pain and coronary- 
artery and cerebral-artery thrombosis. symp- 


N. 
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not have received 36-38 Occasional pa- 
tients, however, 


changes consistent with coronary 
thrombosis developed) in whom no obvious contra- 
indication to ergot provided a warning.“ 


of Dih ; recurrence of this disease after 
a free interval of a year followed two more injections 
of Dih 

Jaundice and liver disease. Ergotamine was at one 
time extensively used as an effective remedy for the 
itching of jaundice. It soon became evident, how- 
ever, that liver disease rendered patients more vul- 
nerable to the toxic effects of ergot. Several re- 
ports“ es indicate that, whereas many subjects with 


seems unwise unless extreme precautions are observed. 
Fortunately, liver disease frequently serves to amelio- 
rate migraine, thus rendering the use of ergot deriva- 
tives less necessary. 

Puerperal sepsis, avitaminosis, cachexia and ane- 
mia. On review of the literature for reported ex- 
amples of ergotism it becomes that the con- 
ditions noted above may play an important contribut- 
ing part in the development of susceptibility to ergot. 
von Storch,“ in 1938, collected 23 cases of ergotism 
arising in gynecologic and obstetric patients, in 16 of 
condition in itself is conducive to vascular thrombosis 
the added danger deriving from the use of ergot 
should be avoided. The presence of avitaminosis and 
cachexia in populations suffering from epidemics of 
ergotism and a few cases in which debilitated patients 
have suffered major reactions to ergot** suggest that 


Thyrotoxicosis. Ergotamine was at one time widely 
used as a treatment for thyrotoxicosis, and the fre- 
of its use for this purpose may account for 
the fact that von Storch“ was able to collect 11 ex- 
amples of ergot poisoning among thyrotoxic patients 
in 1938. A particular case is worth noting.“ A forty- 
nine-year-old woman with a basal metabolic rate of 
+106 per cent and atrial flutter suffered severe, re- 
peated and prolonged precordial pain after a single 
injection of 0.5 mg. of ergotamine tartrate intra- 
muscularly, and died two days later of cerebral throm- 
bosis. Thyrotoxicosis, with its increased tissue de- 
mands for oxygen, relative avitaminosis, cardiac ir- 
regularities and cachexia, may well render the pa- 
tient more susceptible to the effects of ergot. 


döG 222 
hemorrhages and jaundice. Strong evidence that the intravenous use of ergot- 

amine is particularly likely to produce coronary symp- 
1 
— 
amine, a few become extremely susceptible to small 

toms that may or may not be related to vascular con- doses. Consequently, its use in the face of jaundice 

striction include nausea, vomiting (common) and 

cardiac arrhythmias (rare).** Painful uterine con- 

tractions, owing to the oxytocic principle present in 

ergotamine tartrate (but not present in Dihydro- 

ergotamine), are sometimes experienced. Other bi- 

zarre symptoms, such as choking sensations, globus 

abdominalis, anxiety, restlessness, insomnia, itching 

and urticaria, present themselves very rarely, and 

their mechanism remains unexplained. Since it be- 

comes apparent from the conditions mentioned above 

that the main threat arising from ergotamine therapy 

is that of tissue ischemia secondary to vasoconstric- 

tion, a list of contraindications to its use may be de- 

rived from both practical experience and theoretical 

considerations. 

Contraindications 

ease, Huerger 8 disease, pe S, Cramial arteritis, such persons. Since the fundamental difficulty in 

arteriosclerosis, hypertensive cardiovascular disease, ergot poisoning is tissue ischemia the presence of 

coronary-artery disease, syphilitic arterial disease and anemia may accentuate the anoxemia produced by 

thrombophlebitis, all of which become obvious con- vasoconstriction. 

traindications to a vasoconstrictive drug, one should 

bear in mind the possibility of hidden vascular dis- 

older group of patients ergot derivatives should be 

used with the utmost caution, if at all. (Patients who 

have taken ergotamine with impunity over the years, 

however, do not need to abandon its use just be- 

cause they have attained middle age.) Several ex- 

amples of the development of precordial pain and 

rare cases of coronary thrombosis and death after the 

injection of a standard dose of ergotamine are avail- 

able in the literature. Most of these were in patients 

who were known to have organic cardiovascular dis- 

ease and who in the light of present knowledge would 
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Pregnancy. Because of the oxytocic principle pres- 
ent in ergotamine tartrate it should not be used in 
patients who are pregnant or who desire particularly 
to become pregnant. Since Dihydroergotamine does 
not contain the oxytocic factor it may be used instead. 

If the contraindications listed above are borne in 
mind, the more serious consequences of ergot therapy 
will be avoided. There remains, however, a great 
variation in ability to tolerate these drugs without 
the development of transient or prolonged symptoms 
of ergot toxicity. Thus, one patient may experience 
no untoward symptoms from a standard dose, but 
another may manifest so many of the transitory un- 
pleasant side effects (such as nausea, vomiting, mus- 
cle cramps and prostration) that the cure becomes 
worse than the disease. This fact makes it important 
for the patient and the physician to initiate therapy 
with caution and to experiment with the dosage so 
as to find the amount of ergot that produces for that 
person the best ratio of effectiveness to toxicity. The 
smallest amount of ergotamine that is effective in 
relieving the headache within a reasonably satisfactory 
period (three hours) should be determined. If pro- 
hibitive toxic symptoms still persist at this dosage 
level, an attempt should be made to combat them 
by the use of other drugs, or a trial of Dihydroergota- 
mine should be made. The nausea and vomiting 
caused by ergotamine therapy can often be success- 
fully offset by the administration, preferably in ad- 


lorpromazine. 

reported by O Sullivan“! as being specific 
for muscle cramps. It has been my experience that 
cortisone, in doses ranging from 25 to 150 mg., taken 
before and during the course of a headache and its 
treatment by ergotamine, has been effective in some 
cases in preventing nausea and vomiting, alleviating 
prostration and fatigue and in getting the patient 
over the whole experience with less misery. Although 
Dihydroergotamine is less effective in stopping head- 
ache than ergotamine itself, some patients find that 
they can tolerate it much better and derive, in gen- 
eral, a more satisfactory result. 

Not only do patients vary in their tolerance to a 
single dose of the ergot drugs but also there is a great 
difference in tolerance to the long-term effects of 
ergot therapy. Until recent years most authors have 
advised against the use of these drugs more than 
twice a week for fear of the development of symp- 
toms of ergotism. Many examples may now be cited, 
however, to illustrate the fact that certain persons 
may take large amounts of these drugs daily over 
periods of months and years without demonstrable 
harm.“ 60 

Development of ergotism in the course of stand - 
ard” migraine therapy has been reported in several 
cases. I know of 2 others. In these cases the 
symptoms of numb, painful, cold, cyanotic extremities 
were usually present for a considerable period and 
might well have forewarned the properly instructed 
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patient or doctor of imminent danger. In 2 patients 
gangrene of one or more toes developed. In all the 
others restoration of function and regression of symp- 
toms followed removal of the drug and institution of 
measures to bring about vasodilatation. In 3 cases 
ergotism occurred within a short (two or 
three weeks) of excessive ergot intake (1 cc. of D.H.E. 
45 every four hours; 6 Cafergot tablets daily; and 
0.5 cc. of Gynergen every four to six hours). In the 


intra- 


recorded for 2 of these unwise doctor patien 
3 mg. and 3.2 mg. of ergotamine tartrate admin- 
istered in one dose intravenously. 

Lennox, Peters and Horton,“ Silfverskidld*** 
and, more recently, Friedman and von Storch“ 
have pointed out that frequent doses of ergot, al- 


remains a question. Withdrawal of ergot, 
under hospital conditions, and substitution of other 
forms of therapy (as mentioned below) seem indi- 
cated if the patient can be persuaded to com 
otherwise, it may be justifiable to prescribe a small 


velop, withdrawal of the drug must be insisted upon, 
and once they have actually set in, the added use 
of vasodilators, such as alcohol,“ nicotinic acid, pa- 
paverine“ and (theoretically) short-term anticoagu- 
lants, such as heparin, seems indicated. 

By and large, patients do not become resistant to 
ergot derivatives or, if they do, to a very slight degree. 
Occasional cases of resistance have been reported, 


spent in daily injection or ingestion of ergot — for 
muscularly each day for two years. 

Oddly enough, the only reported fatal cases of 
ergot poisoning occurring in the course of migraine 
therapy have been those c’ physicians who took un- 
reasonable” amounts of ergotamine. % The doses 
though they stop the headache of the moment, tend 
to foster the development of the next headache, an 
observation with which my experience is in agree- 
ment. Whether this phenomenon is due to vasodila- 
tation and headache that develop as an aftermath or 

late reaction to the vasoconstriction caused by the 
ergot or to the fact that patients so relieved of their 
headache fail to take the rest and observe the fun- 
damental rules of living that are necessary for the 
successful over-all treatment of their disease, or both, 
dose of ergot at bedtime each night rather than to 
require the patient to wait for the onset of headache 
and the need for an even larger dose. Such situations 
are far from desirable and probably represent a fail- 
ure in the general care of the patient, but they do 
exist. If every effort has been made to forestall them 
and they nevertheless develop, it may be well to re- 
member that in most patients no serious harm takes 
place, close observation can prevent serious symptoms 
of ergot toxicity and at least chronic invalidism or 
addiction to even more dangerous drugs is avoided. 
Certainly, if symptoms of impending ergotism de- 


Vol. 253 No. 18 


but they are rare. b · 0 „I received a letter 
from a patient who stated that since 1937 he had 
treated 2000 headaches with ergotamine tartrate. 
Never, in that time, had 0.4 cc. of ergotamine tar- 
trate, given subcutaneously, failed to bring relief in 
twenty minutes. It should be remembered that vari- 
ation in the severity of headache over the years may 
account for some cases of seemingly increased toler- 
ance. 

From the foregoing it may be deduced that the 
frequency of use of ergot alkaloids is an individual 
matter and requires tailoring to suit the individual 
needs and tolerance. From my experience and the 
reports in the literature it appears that serious symp- 
toms of prolonged ergot therapy will not develop in 
tions and who tolerates a single dose well, and if pro- 
vision is made for each week of treatment to contain 
at least two days in which no ergot is administered. 


Principles in Use of Ergot Derivatives 


From the material already presented certain prin- 
ciples may be evolved: 


The patient should be checked regarding the 
diagnosis of migraine and possible contraindications 
to ergot therapy. 

The ergot drug to fit the needs of the patient 
should be carefully selected, the dosage adjusted 
to the minimal effective amount, and the side ef- 
fects combated by suitable adjuvant drugs. 

The patient should be instructed to use ergot as 
early in the attack as he can make the 
of “one of his migraines.” (Once the amount of 
ergot that is required for his attacks has been de- 
termined, he should be urged to use that amount 
at the start rather than to distribute it over sev- 
eral hours. ) 

He should be warned of possible side effects, and 
at the same time told that they usually can be suc- 
cessfully combated if they occur. (An unexpected 
bad reaction destroys the patient’s confidence in 
both medicine and doctor. ) 

Ergot derivatives should not be considered a 
failure until ergotamine tartrate has been given, 
early in an attack, by the parenteral route. 

The schedule should be lightened on the day of 
a headache, even if relief has been produced by 
ergotamine. 

Regarding the amount and frequency of dosage 
of ergot derivatives, the data presented in Table 1 
are offered for use as a guide. 

Intravenous administration should be avoided 
except in rare emergencies when the patient's tol- 
erance is well understood. 

There should be at least two days in each week 
when no ergot is used. 

If symptoms of toxicity of more than a transitory 
nature begin to appear, ergot should be stopped 
at once. 
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Other Therapy Useful in the Acute Attack of Migraine 


In the hands of various workers and in certain 
patients the following drugs have proved useful in 
the treatment of the headache of migraine (they have 
not been as effective as ergot in the relief of migraine 
headache, but may prove useful for the patients who 
cannot take ergot derivatives) : 


Octin Hydrochloride). 
This drug acts in some patients as a vaso- 
constrictor and in such cases may prove useful in 


hypertension results, this drug may be used in a 
dose of 50 to 200 mg. intramuscularly. Oral and 
rectal administration of Octin, for the acute attack, 
is rarely effective. Octin should not be given in 
hypertension, but may be used during pregnancy. 
MacNeal" reports that a combination of 50 mg. of 
Octin and 1 cc. of D. H. E. 45 is very effective. 

Sodium nicotinate.** An occasional patient is re- 
lieved of headache after the careful intravenous 
administration of sodium nicotinate in doses rang- 
ing from 25 to 100 mg. The inconvenience of this 
form of therapy, its unreliability and the unpleas- 
ant vasodilatation that accompanies its administra- 
tion greatly limit its usefulness. 

Aniihistaminics. The oral or parenteral admin- 
istration of various antihistaminics has bene- 
ficial in the treatment of the acute migraine attack 
in some cases, The most enthusiastic report in this 
field is that in which Vaisberg® records universal 
success in treating 100 attacks of migraine in 50 
patients by intravenous or intramuscular injection 
of 50 to 100 mg. of “Dramamine Injectable.” 
Drowsiness caused by this drug was offset, as neces- 
sary, by oral use of amphetamine. Vaisberg also 
states that the parenteral use of chlorpromazine has 
been similarily effective. My experience suggests 
that the last drug has been helpful in alleviating 
nausea and vomiting but in many cases has not 
stopped headache. 

Thiamine chloride. Palmer has reported the suc- 
cessful termination of migraine attacks by the in- 
travenous administration of 120 to 180 mg. of 
thiamine chloride. 


Steroid hormones. ACTH in doses ranging from 
25 to 100 mg. intramuscularly and cortisone by 
mouth in doses from 50 to 200 mg. have been used 
with apparent effect in several isolated cases. In 
other patients headache has not been relieved, but 
recovery from the whole exhausting experience has 
been enhanced. 

Miscellaneous measures. Inhalation of 100 per 
cent oxygen,“ inhalation of triethylene, gp 
of epinephrine, Pituitrin and nor-epinephrine and 
oral administration of amphetamine compounds 


1 
stopping headache. Because of its tendency to 
cause transitory hypertension a trial dose of 50 mg. 
intramuscularly should first be administered, and 
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and ephedrine are occasionally of benefit, but usu- 29-_Bercel, N. A. Treatment of migraine: results with dibydroergo- 


sulfonate 
ally prove either so inconvenient or so unreliable Colijornia Med. 78:24-238, 1930. * 
patients in whom the headache is localized in the a1. O'Sullivan, M. E. Termination of one thousand attacks of of 8 
of the temporal injection of ine with, ergotamine tartrate. 1 
in the ol the artery anterior to the ear tal spd treatment of certam types. 
Physical measures. The application of an ice cap 1939, ohare 
to the head or heat to the neck, a Turkish bah fate therapy for migraine, J T. 
35. von Storch, I. J. C. ications followi of ergotamine 
or tepid tub bath or hot mustard foot bath all may tartrate ( . ): 4121 
at times be of some benefit, and at times neck n and Blumenthal, M. J. 
turbanees and. in. organic heart ol ergotamins tar- 
muscle spasm associated wi headache . Scher, and Schiachman, M. Electrocardiographic 
Cerebral vasodilators (for “classic” migraine). tdi 2 sction * ota ine tartrate and 
Nitroglycerin, amyl nitrite, inhalation of 10 per . "and ‘Leedham, insuf- 
cent carbon dioxide, nicotinic acid and sympatho- Hear „ gis 
lytic drugs have been used at the very onset of migraine, J. . 1990, 
“classic” migraine, in the hope that relief of the #0. Peters, G. A., and Horton, B. T. Headache: with special ref- 
vasoconstriction that is supposedly for a r Meet, Mayo Clin. 26: 153-161, gst. 
the visual scotomas, hyperesthesia and so forth will 4 
abort phase and its painful sequelae. Under gotamine tartrate used for pruritus of jaundice. 
measure in v lite mg. Coronardurchblutung 
(1/200 br.), of nitroglycerin or inhalation of amyl 45. Boulin, and Gouyes. Liangine 
nitrite has proved useful to a few pa- 16. ‘King, G.'S, “Headaches snd their tres nt. New York State J 
tients. The effect of 100 mg. of nicotinic acid 47 fet dla 
orally or of sympatholytic drugs (Hydergine, Pris- sequite da complicance touche) 
coline and so forth) is of questionable benefit. Suc- 
cess in abolishing the by „ of drugs being used today. Gastroenterology 9:754-764 1 
these means is so spotty that most patients find it so. mad. $2:164, 
to fortify their cranial vessels against the pain- 2 Benno Schwabe, 1947. Pp. 363-372 
vasodilatation by the immedia on, W. McClure, W. 
by the immediate use, "longed due t of at 
at the onset of the attack, of their favorite vaso- Int. Med, 68:691-658, 19 dre. 
constrictor. 52, Cleveland, F. E., and King, R. — 
(To be concluded ) 53. Med. is: 9-22 
a. Si iéld, B. P n cases of migraine. Acte 
Rerenences 
16. Wolff, H. G. Headache and Other Head Pain, 642 pp. New 55. Herta K. oF inca — gynergen 
solutum (Gehe). Deutsche med. Use ‘of ‘orally “administered t nd 
18. 7 W. . M. reatment of periodic neuralgias. York 105. Bull Newrl. 
19. Ment De 1694. 1894. Verhendl. d. 57. delle cefalee. Recenti progr. med. 6:37. 
Schweizer. * 1 Gesellsch. 181: 180, 1920, ‘ 58. Jervis, G. A., and 5 J. A. Schilder’s disease in ergot- 
20. Maier, in ine i : 
H. W. — hibiteur 82 * Feen, G. J. 1942. 
— . 1104-1108, to ergot 24 in patient, with severe New 
de 12 Bull. st mem. Soc. mad. Paris 60. Peter, and Zeller, W. W. Evaluation of new 
2ib. Cornil, M. Sur retten favorable du tartrate d’ergotamine dans proc Staff Mect Mayo Clin 2. 388.08. 19000 
cas de ne rebelle. . i on 
Wchnschr. 78.313, 1928. 62. Geke, J. w. and Popkin, 
n . Am. J. M. Se. 188.253.260. 
66. rt, R., Derbes, V., and Engelhardt, H. Periarterial infiltra- 
27. Solomon, P. Sympathetic nervous system in in, migpaion tion i i i reatment ‘ : 
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MEDICAL INTELLIGENCE 


C. Harwett Dasss, M.D 
KNOXVILLE, TENNESSEE 


"TETANUS is caused by a potent toxin of Clos- 

tridium tetani, produced locally in a wound and 
disseminated by lymphatics and by the blood stream.” 
The toxin acts directly on muscle and causes a con- 
traction that is unaccompanied by nerve-action cur- 
rent and persists after the nerve is severed. 
tend to occur first in muscles near the site of toxin 
production, but later there is widespread muscle in- 
volvement. When the case is severe there are usual- 
ly marked muscle spasms, with contraction of the 
muscles of mastication (trismus) , facial spasm (risus 
sardonicus), opisthotonos and i convul- 
sions. 

Tetanus that remains localized is decidedly rare 
although cases are included in some of the larger 
series.“ Green* found 17 cases reported in about a 


of one side of the face in the available literature. 
The present case emphasizes the importance of recog- 
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films were . 
000 units of admitted to the Cri 
dren’s Hospital for observation of h n 
infection. 


On admission the tal the following 
history was obtained. The 


count was 9950, er 


lymphocytes and 3 per cent monocytes, and S 
13 gm. per 100 cc. A swab culture taken 

puncture wound on the day of admission grew 8 4 
richia coli. er 18 
out Cl. histolyticum and a bacillus of the 

tetani. Later a nonhemolytic 
pyogenes were isolated. 


and Micrococcus 


toxin was given intramuscularly; 40, 

the following day, followed by 20,000 units oT until 

uary 21, Mr 1 dose every 3 days. 
icillin, 300,000 uni given twice daily until January 
22 and then daily; 1 0. 5 — a oe streptomycin was administered 
—— daily until January 22. The wound was treated with 


tention until the following day. 
the wound was excised under local 
particles of foreign material were seen, but there was no 


22 —— thought by 2 examiners to constitute a right-sided facial 
weakness. The remainder of the examination, including a 
careful igation, was within normal limits. 
addi 
German 
LOCAL TETANUS* serious injuries. He had not been immunized with tetanus 
toxoid. 
‘ Repo Case ving Left Physical examination showed a definite facial asymmetry, 
— = — the which was now seen to be a left-sided rather than 
acial Muscles weakness on the right. The left palpebral fissure was nar- 
rowed because of spasm of the orbicularis yy 
E. Converse Pemce, II, M. D., f anp drew down the eyebrow despite spasm of the talis 
t muscle. The corner of the mouth was drawn over to the 
left, and the nasolabial crease was definitely deepened. 
Ficure 1. Appearance of the Patient on the Day of Diag- 
nosis. 
mty-year period, Dut in a nese generalizec Both volunter 
y and involuntary contraction leads to accen- 
tetanus eventually developed. It has not been pos- tuation of the asymmetry. 
sible to find a report of tetanus limited to the muscles 
Involuntary spasm of this side of the face was produced 
bright light was — > the — (Fig. 
+ . ). ere was a positive Chvostek sign, with spasm 
nizing tetanus early by a search for local signs. It the orbicularis and perioral muscles. The neck was sup- 
produced a striking picture and, if it had not been — ag hug oF was 2 trismus Fa r spasms anywhere 
quickly differentiated from intracranial injury, might y—ũ— — 
well have proved fatal to the patient. For these rea- The temperature — 100 F. by rectum. The pulse and 
. : irations were normal. 
sons a report seems desirable. 
Case Report 
An 8-year-old boy was first seen in the office late in the 
morning of January 15, 1955, with a history of having been 
struck with a stick on the left aspect of the scalp 2 days be- 
fore by another boy while playing. The family had noted 
swelling of the bital tissues and also that his mouth 
pulled to the left side of his face. There was no history of entative nosis oc us was e with- 
unconsciousness, dizziness, headache, loss of appetite or any in 2 hours of admission, and 20,000 units of tetanus anti- 
other symptom. There had been no previous known facial 
asymmetry. The temperature was 99.8°F. After matted 
hair over the laceration, which lay just within the hair- 
line above and lateral to the outer aspect of the left eye. 
had been shaved off, a 1-cm.-iong, deep perforation filled 
with thick pus but with little surrounding inflammation was 
seen. There was a definite facial asymmetry, which was 
. * not being obtainable. Later on January | e patient was 
aye — noted to have a definite trismus but this escaped our at- 
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evidence of suppuration. D-tubocurarine in doses of 12 to 
50 mg. was tried for the trismus, without noticeable effect. 
unately he was always able to i 

cm. or so and consequently was a 
continued unchan —.— about 


cations having been on —.— Alter dis- 
e was seen at intervals in the office, with no evi- 

of serum sickness. 
a persistent narrowing of 


vigorous therapy 
is given.“ In the case reported above, the muscles in- 
volved changed the patient’s expression and so were 
noticed much earlier than a spasm of the leg muscles, 
the arm muscles or the abdominal muscles would 
have been. This case is a clear reminder that tetanus 
must always be considered when localized muscle 
spasm is a presenting feature. Otherwise, mild 
dysphagia, a limp, tightness of the abdominal muscles 
or slight ataxia can easily be discounted. Of 352 
patients with tetanus seen at the Charity Hospital 
in New Orleans, 12 were sent home although they 
had one or more important signs or symptoms of 
tetanus; 14 were admitted and treated for one to 
seven days with some other diagnosis.“ These delays 
in effective antiserum treatment doubtless contribute 
to the over-all mortality of about 45 per cent. 

In the case reported above, it was not 
to use any anticonvulsants, nor did we deem it ad- 
visable to give ACTH or cortisone. Use of reason- 
ably sized doses of a curare preparation apparently 
had little effect, and this is in keeping with cases 
showing generalized convulsions. It is noteworthy 
that two clostridia were grown from the patient’s 
wound three days after the start of adequate anti- 
bacterial therapy. It seems reasonable to perform 
wound excisions early whenever possible. 

It is of interest that a case of tetanus apparently 
does not confer immunity.’ To be protected in the fu- 
ture this patient will require the usual toxoid ad- 
ministration. This was not done at the time of ad- 
mission because it was believed that the large doses 
of antitoxin given might neutralize the toxoid and 
prevent him from obtaining a solid immunity.* There 
is evidence that immunization can be carried out 
concurrently with treatment, however.“ 

Tetanus continues to be an important civilian dis- 
ease despite the ready availability of a satisfactory 
immunization procedure. Toxoid can be given with- 
out danger, and a recall dose after more than ten 
years may be expected to be effective.“ There are 
nevertheless approximately 500 deaths annually, 
and the incidence of the disease has decreased only 
in those who have been immunized with tetanus tox- 
oid."* There were only 12 cases among nearly 3,000,- 
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000 United States Army and Army Air Corps men 
during World War II, but, except for the military 
group and the children who have had immuniza- 
tion shots, there has been little change in the pattern 
of the disease.“ Simple use of tetanus antitoxin af- 
ter an injury is not satisfactory because extremely 
superficial wounds that never come to a doctor’s at- 
tention may result in the disease, and in severe 
wounds a single injection may not be sufficient. In 
addition reactions occur in 10 to 25 per cent of pa- 
tients given tetanus antitoxin, and occasionally these 
reactions are serious.“ 


SumMMARY 


A case of tetanus involving only the left facial 
muscles is reported. Symptoms developed within 
forty-eight hours of injury but progressed very 


munization is made. 
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DOCTORS AFIELD 
Imhotep 


H. Sprunt, M.D.* 


CHAPEL HILL, NORTH CAROLINA 


spoken and written of “Dr.” Imhotep than of any 

physician who ever lived. In justification of this 
writing, one more can be added: Imhotep went far- 
ther afield than any physician has ever gone. 


* Assistant of U of North Carolina School 
radiology, University 


— 
the left palpebral fissure. 
Discussion 
When symptoms begin as early as two or three 
days after injury the mortality rate in tetanus ap- 

| 

alter prompt antitoxin administration. Ostriaiu 

tetani was isolated three days after administration of 

antibiotics was begun. The persistence of this dis- 
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Described by Osler as the “first figure of a phy- 
sician to stand out clearly from the mists of antiq- 
uity,” Imhotep lived about 3000 B. C., during the 
reign of King Zoser, an outstanding pharaoh of the 
Old Kingdom of Egypt. “In priestly wisdom, in 


seen. It became a famous hospital and school of 
medicine, named by the Greeks, the Asklepieion.“ 
In addition to a small temple at Thebes, there was 
at Philae a larger structure, which has been extolled 
as a glorious example of Egyptian architecture. This 
was also used for clinical purposes thousands of years 


ago. 
Over the door of the temple at Philae is an en- 
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salian leech, whose importance in medicine seems 
to lie solely through his amalgamation with Imhotep. 
The Romans in turn adopted the Greek god of medi- 
cine and called him Aesculapius. 

The medical profession is indebted to Dr. Jamison 
B. Hurry, a British physician, for his recognition and 
study of Imhotep.* Most of this material has been 
adapted from his monograph, including the subdi- 
visions of Imhotep’s versatile career: as vizier, as 
architect, as chief lector priest, as sage and scribe, 


rectangular 
sloping walls, built over the tombs of 
By the placing of six mastabas, one on * 
a terraced, idal structure was produced. It 
towered 195 feet into the air and measured 227 feet 
wide at the base, and probably served as the inspira- 
tion for the other more famous pyramids of Giza. 
As chief lector priest, Imhotep’s duty was to re- 
cite from the holy books. Since these contained 
magical formulas and in the minds of the people 
possessed magical powers, he was regarded as a ma- 
gician who could influence the destinies of the dead. 
Another important priestly duty was to assist in the 
extensive and precise ceremonials and preparations 
required for burial. The process must 
have furnished the opportunity for the study of hu- 
man anatomy, just as animal sacrifice contributed to 
the knowledge of animal anatomy and physiology. 
daily 


out the land. As a sage, he was one of Egypt’s 
most honored. Twenty-five hundred years after his 
death, his were still sung by the people. 
Little is known of Imhotep’s attainments in as- 
tronomy. It is fair to assume that one so accom- 
plished was familiar with the remarkably advanced 
concepts of that day, including a three-hundred-and- 


eine and architecture, this remarkable figure 
left so notable a reputation that his name was never 
forgotten.“ 
Wichin a hundred and fifty years of his death, 
Imhotep was worshiped extensively as a demigod. 4S astronomer and as Magician physician. 
His rapid rise to popularity probably coincided with At the time of the Old Kingdom the vizier was 
a religious revival occurring about 2850 B. C., when chosen by the king because he was the wisest man 
the common people began to find the gods of the in the land. The selection of Imhotep by Zoser was 
rich and mighty too expensive in their sacrificial de- probably the best move Zoser ever made, for the two 
mands. It was natural for them to turn to the more apparently were a perfect team, and during Zoser’s 
economical and equally propitious worship of the reign the kingdom advanced considerably. As prime 
demigods. Among these was the wise, skillful ma- minister, or executive vice-president, the duties of 
gician physician, who healed the sick, protected one the vizier were many, and they were vital to the 
from accident and gave children to the sterile. country. He was bearer of the royal seal, chief 
For over two thousand years the worship of Imho- priest, chief judge, overseer of the king’s records, 
tep persisted and was climaxed in 525 B.C. with his and supervisor of everything in the land, including 
apotheosis to the rank of a full deity. He was then the army, the navy, internal revenue and all the 
assigned a divine father, Ptah, one of the ancient other departments of government that flourished 
Egyptian gods, to replace his earthly father, Kanofer, then, even as today. 
a 444 As architect and chief of all the works of the 
in Egyp king,“ Imhotep probably designed the famous step- 
Imhotep. pyramid” of Sakkarah, called by Breasted’ the first 
large structure of stone known to history.” The de- 
sign of the pyramid was based on the mastaba, a 
graving placed there by the order of Ptolemy V 
Epiphanes, the same Ptolemy whose name was hon- 
ored at one time by inscriptions, carved in basalt and 
placed in all the major temples of Egypt. The in- 
scriptions were in three languages — Greek, Demotic 
(the running script or writing of the Egyptians of 
that day) and the sacred hieroglyphic symbols. 
Through one of the most fortunate coincidences in 
modern history, one of these stones was discovered 
and preserved by a soldier of Napoleon in 1798, as 
he was demolishing a wall near the village of Rosetta 
on the Nile delta.“ the thousands of copyists and amanuenses through- 
Twenty-four years later the great French scholar, 
Champollion, deciphered the hieroglyphics on the 
Rosetta stone and opened the door to the past of 
Egypt. Among the secrets revealed was the fact 
that the Greeks had adopted Imhotep into their own 
culture. They called him Imoutheses and assimi- 
lated him with their own Asklepios, in reality a Thes- 
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sixty-five-day calendar, which had been — 
over a thousand years before his birth. The line 
between and astrology was not sharply 
drawn, and in the minds of the people his stature as 
a necromancer may have overshadowed his accom- 
plishments as a scientist. 

As a physician, Imhotep excelled. In fact, he so 
excelled that many of his “cures” must have been 
considered pure magic, which would account in 
some measure for his later deification. Study of the 
few medical i i 


informative, for it not only is a copy of a book dat- 
ing from the time of Imhotep but also may be a copy 
of a book written by Imhotep. 

In that papyrus is presented the first systematic 
study of disease known to history. Each process is 
presented as a list of symptoms, followed by a diag- 
nosis. The manuscript, which is i , begins 
with diseases of the head, and evidently an orderly 
progression through the rest of the body was made 
in the original. The disease is analyzed, and a state- 
ment whether treatment should or should not be 
attempted, according to the prognosis, is given. These 
ancient physicians made use of lint, bandages, su- 
tures, adhesive materials, splints, casts, cauteries and 
drills. Some data indicate that actual dissection of 
the human body must have been made. 
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CASE 41441 
PRESENTATION OF Case 


First admission: A ſiſty-eight- year- old Russian- 
born building wrecker was admitted to the hospital 
for the first time because of recurrent chest pain. 

Six years earlier he experienced a half-hour attack 
of squeezing chest pain. He was treated at an out- 
side hospital, where an electrocardiogram was said 


to have been consistent with coronary thrombosis. 
Six months later a similar attack occurred, and he 
was treated at home by a private physician. After 
several months he returned to his heavy work. He 


radiating to the left elbow. These attacks occurred 
every few weeks, and were brought on by heavy 
exertion. They were relieved by rest and nitroglyc- 
erin. Two weeks before admission the episodes of 
pain became more frequent, occurring two or three 
times a day and necessitating stopping work. In the 
Out Patient Department an electrocardiogram was 


consistent with an old anterior myocardial infarct. 


moderately obese man. There were no significant ab- 
normal physical findings. The heart sounds were of 
fair quality, and the heart was not 

The temperature was 97°F., the pulse 76, ‘and the 
respirations 20. The blood pressure was 110 systolic, 
80 diastolic. 

Urinalysis was negative except for the presence of 
1 to 5 red cells per high-power field in the sediment. 
Examination of the blood revealed a hemoglobin of 
14 gm. per 100 cc. and a white-cell count of 10,600, 
with 58 per cent neutrophils, 32 per cent lympho- 
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It was recognized unquestionably, says Breasted, 
that the heart was the center of the system for dis- 
tributing the blood, though the actual circulation 
was not understood until the time of Harvey. The 
elementary significance of the pulse was appreciated 
as an indication of health and disease. The word 
“brain” was used for the first time in recorded 
speech, and paralysis of body after brain injury 
identified for these observers the localizing character 
of some brain injuries. 
scholars some idea of what the practice of medicine Strange it is that the claims of Imhotep to be recog- 
was like five thousand years ago. The Edwin Smith moon the titular deity * antes fave bam 80 ne- 
1 ; . Many centuries ore the us Israel- 
Surgical Papyrus, translated by Breasted, is the most oy * (about 1230 B. C.), long before the 
recognition of Aesculapius by the Grecks as their legend 
(about 850 B.C.), long before the birth Hippocrates 
(about 460 B.C.), there lived in Egypt a magician-phy- 
sician so famous for his skill in healing disease that he 
became recognized eventually as the god of medicine 
Tribute is due to a career so varied in its pursuits, so 
notable in its achievements, so trusted by suffering hu- 
manity, so glorified in its final deification. 
REFERENCES 
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CASE RECORDS 
OF THE 
MASSACHUSETTS GENERAL HOSPITAL 
now began to experience erate exe yspnea 
- 2 and five-minute attacks of substernal squeezing pain 
Physical examination revealed a short, stocky, 


mission 


| i} 


nitroglycerin, of which he took 5 or 6 tablets a day. 
One month before admission he began having more 
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slightly enlarged, nontender liver. Electrocardiograms 
showed no significant change from the previous trac- 
ings. Radioactive iodine, 29.8 millicuries, was ad- 


iodine was 5.7 microgm. per 100 cc. 
Final admission (eleven months later at the age of 
sixty-four) because of increased dyspnea, fatigue, diz- 


edema was present, but there was no ankle edema. 
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cytes, 6 per cent monocytes and 4 per cent eosinophils. 
The corrected sedimentation rate was 0.45 mm. per 
minute. An x-ray film of the chest was not remark- 
able. Serial electrocardiograms showed changes in- mumnistered. e pretreatment radioactive-iodine up- 
terpreted as being consistent with evolution of a re- take was 28.5 per cent in twenty-four hours, and the 
cent anterior myocardial infarct. 
Treatment consisted of quinidine and bed rest, and 
the patient was discharged asymptomatic in three 
weeks. Ane a cons est pain over a pe 
Second admission (two years later). During the of two weeks. During the interval since the last ad- 
interval since the first admission the dyspnea and in- mission the angina had improved whereas exertional 
termittent pain in the chest had continued. Two dyspnea had greatly increased in severity. He con- 
months before admission he had a four-hour attack tinued taking digitalis, diuretics, nitroglycerin (0 to 
of pain in the chest and dyspnea. Since then, the 6 tablets per day) and a low-salt diet. The protein- 
exertional dyspnea was worse, and he began to have bound iodine three months after the radioactive-io- 
paroxysmal nocturnal dyspnea. Early in the morning dine treatment was 4.6 microgm. per 100 cc. Six 
before admission he was awakened by a feeling of 
substernal heaviness radiating to both shoulders and 
the left arm and associated with severe dyspnea. 
Later in the morning a local physician gave him mor- 
phine sulfate and prescribed bed rest. He reawakened 
dyspneic on the morning of admission and entered = 
the Emergency Ward in acute pulmonary edema. * * 
Serial electrocardiograms gave evidence of an old 5 * 
anterior myocardial infarct and questionable evidence 
of a recent posterior infarct. He received the usual : a a 
therapy along with Dicumarol and was discharged 2 Oe * 
improved after three weeks. 
Third admission (twenty-two months later) be- a : e 
cause of an attack of severe substernal pain radiating a 
to the left scapula and left arm and accompanied by ees Tae 5 
dyspnea. During the interval since the previous ad- 
— de had been taking digitalis and diuretics „%%% ee 
placed on a low-sodium diet. The 
ly mild exertion persisted, and or- Fioun 1. 
by two pillows developed. On physi- 
the heart was enlarged to the an- months later he appeared clinically myxedematous, 
„ and there was a Grade 2 apical and the protein-bound iodine was 1.1 microgm. per 
The liver edge was 2 fingerbreadths 100 cc. He was started on 15 mg. of desiccated thy- 
margin. The neck veins were dis- roid daily, two weeks before this last admission. Four 
e patient was raised to 30°. The days before admission a local physician removed some 
te and white-cell count were normal. fluid from the right pleural cavity. 
rdiograms were not significantly Physical examination revealed a chronically ill, 
changed from those taken two years previously, al- acutely dyspneic, sallow man. The eyelids were puffy, 
though there were large P waves consistent with and the voice hoarse. The neck veins were distended 
atrial hypertrophy. He again was treated with a car- 8 cm. above the clavicle when the patient was raised 
diac regimen including Dicumarol and was dis- to 45°. The thyroid gland was not palpable. Both 
charged in two weeks. lung bases were dull to percussion, and there were 
Fourth admission (sixteen months later) because of numerous sticky rales scattered over the chest, as well 
increasing frequency and duration of attacks of sub- as diffuse inspiratory and expiratory wheezes. The 
sternal pain. Since the last admission he had daily heart was enlarged 2 or 3 cm. to the right of the 
anginal attacks, which were promptly relieved by sternum and almost to the left anterior axillary line 
in the fifth intercostal space. The rhythm was regu- 
or less continuous substernal pain, which was only gallop were heard at the apex. There was a 10-mm. 
partially relieved by 7 to 10 nitroglycerin tablets pulsus paradoxicus. The liver edge was 6 cm. below 
daily. Physical examination showed slight enlarge- the right costal margin and was slightly tender. There 
ment of the heart, distant heart sounds, scattered was a questionable fluid wave in the abdomen. Sacral 
inspiratory and expiratory pulmonary rales and a H —?v... 4 
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The temperature was 99°F., the pulse 84, and the 


dead in bed on the fourteenth hospital day. 
DirrerentTiAL DiaGnosis 


Dr. A. Stone Freepserc*: In summary this pa- 
tient had suffered over a twelve-year period multiple 
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episodes of prolonged cardiac pain, several of which 
were associated with elect hic evidence of 


myocardial infarction, in addition to severe angina 
pectoris and congestive heart failure. The clinical 
phenomena i 


the pathologic substrate of the symptoms — namely, 
severe arteriosclerosis. Whether there were 


coronary 
multiple coronary occlusions or just severe 


tion and multiple sections do not show an acute fresh 
occlusion. The assumption that the pathologic process 
is coronary arteriosclerosis is based not only on statis- 
tical probabilities but also on the absence of evidence 
of other processes that we know to be associated with 
this kind of clinical course — namely, hypertension, 
valvular heart disease, including syphilis, and the 
rarer forms of coronary-artery disease such as throm- 
amyloidosis. 

There were two unusual features in the clinical 
course: the normal sedimentation rate and the large 
P waves. I do not think I can explain either one. 
There was no evidence of liver disease or of a blood 
abnormality that might have been responsible for the 
relatively normal sedimentation rate. We are not told 
what the hematocrit or hemoglobin was, but the 
blood globulins were normal. About the P waves, it 
is known that cardiac hypertrophy occurs with coro- 
nary arteriosclerosis and that this hypertrophy is in- 
creased when congestive heart failure takes place. 
The possibility that this man had coronary-artery dis- 
ease resulting in an ischemic process involving the 
atria must be raised, but I know of no way to predict 
its occurrence clinically. There was no evidence that 
the tall P waves were related to atrial infarction and 
nothing to substantiate the conclusion that they were 
related to mitral valvular disease, pulmonary emboli 
or to the rare ball-valve thrombus or tumor of the 
left atrium. 

Several questions, I think, can be raised about the 
final admission. No evidence of any of the unusual 
complications of myocardial infarction such as rup- 
ture of a septum, of a papillary muscle or of a chorda 
tendineae, or the development of mural ventricular 
thrombi is presented. Whether the final episode was 
related to a new coronary episode, to ventricular 
arrhythmia, or to the occurrence of pulmonary emboli, 
cannot be stated with any degree of certainty. No 
evidence was given to suggest that an aortic dissection 
had occurred. 
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86 diastolic. 
Urinalysis was negative. Examination of the blood 
revealed a hemoglobin of 14 gm. per 100 cc. and a 
white-cell count of 6000, with a normal differential. the coronary supply and the myocardial demand, and 
The sedimentation rate was 20 mm. in one hour. The indicate an inadequate development of coronary col- 
cholesterol was 338 mg., the nonprotein nitrogen 30 lateral circulation in response to what was probably 
mg., the total protein 6.6 gm., the albumin 4.0 gm., 
and the globulin 2.6 gm. per 100 cc. The venous 
pressure was equivalent to 220 mm. of water. Meas- coronary 
urement of the circulation time gave no end point. narrowing, only the pa us. It is prob- 
An x-ray film of the chest showed a huge globular able that several of the episodes represented sudden 
heart (Fig. 1). Old films were reviewed, and it was narrowing related to hemorrhage within plaques or 
Leaps Less to acute coronary thrombosis. However, it must be 
remembered that approximately 50 per cent of the 
1 v. cases of acute myocardial infarction studied carefully 
by the Schlesinger technic“ of dissection and injec- 
2 V: 
v. 
aVR 
aVL Vs 
aVF V. 
Frouns 2. 
believed that during the previous six years there had 
been no change in the shape of the heart, but that 
all chambers and diameters had enlarged. There was 
pulmonary vascular engorgement and fluid at the 
right costophrenic angle. An electrocardiogram gave 
evidence of old anterior and posterior myocardial 
infarctions and a nonspecific decrease in voltage since 
the previous tracing (Fig. 2). The patient's cardiac 
regimen was continued, and the dosage of thyroid 
was increased to 20 mg. daily. However, dyspnea in- 
creased, and he complained of more oppressive chest 
pain, 
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The possibility has to be raised that the final epi- 
sode was related to the myxedema induced in this 
patient by the radioactive iodine. The radiation de- 
livered by the 30 millicuries if the radioactive iodine 
had a normal half life, within a normal-sized thyroid 
gland of approximately 25 gm., can be estimated to 
have been approximately 40,000 R.E.P. (Roentgen 
Equivalent Physical). It is of interest that about 
8,000 R.E.P. is the average amount required to treat 
effectively hyperthyroidism; approximately 15 per 
cent of hyperthyroid patients became hypothyroid on 
this dose. The development of hypothyroidism was 
relatively slow in this man since three months after 
L the serum i iodine was 4.6 microgm. 
(normal, 4 to 8 microgm.). However, six months 
later (nine months after 1 it was 1.1 microgm. 
per 100 cc. The patient had the characteristic clini- 
cal signs of myxedema — puffy eyelids, hoarse voice 
and the characteristic dizziness and fatigue that many 
patients with myxedema present. The slow circula- 
tion time is characteristic. The absence of a detect- 
able end point in the circulation test can be attributed 
to the amount of material that was injected, with 
some tailing out of the infused material and there- 
fore no taste. The x-ray findings of a large heart, the 


bound iodine of 1.1 microgm. per 100 cc. all confirm 
the presence of myxedema. It is interesting how little 
pericardial effusion will produce a pulsus paradoxicus. 
Only last week we saw a patient in the Beth Israel 
Hospital with pulsus paradoxicus who at autopsy had 
a pericardial effusion of only 150 cc. The existence 
of pericardial, pleural or ascitic effusion is well known 
in myxedema but rare enough to be reported. Time 
does not permit a discussion of the question whether 
the circulatory effects of myxedema are related to a 
direct cardiac effect, to pericardial effusion or to 
both. Are there distinguishing characteristics on x-ray 


cumulation; cardiac pulsations are diminished. This 
i in good part probably due to actual fuid within 

the pericardial sac, which has been demonstrated to 
be present in most cases. The lung fields may show a 
fair degree of congestive heart failure. 

Dr. Freepserc: Sudden death has also been re- 
ported in myxedema. The cause of the sudden death 
in many cases has not been defined. The only path- 
ologic finding has been hydropic degeneration of mus- 
cle cells. However, Kountz* reported 3 cases of myxe- 
dema with sudden death in which there was rupture 
of the aorta, the substrate being medionecrosis cystica. 
That that is unusual, I think, is attested by many 
studies starting with the initial study in the 1880's 
by the English,“ who examined a large series of pa- 
tients with myxedema. 
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Whether can produce congestive heart 
failure has been the subject of discussion for thirty 
years. It is striking that in the cases reported no clear 
evidence of congestive heart failure is present. Means, 
White and Krantz“ and Lerman and others“ from 
this hospital came to the conclusion that myxedema 
as a condition precipitating congestive heart failure 
or angina pectoris is very rare. There are also papers 


iodine and in 100 patients with myxedema induced 
by total thyroidectomy supports the conclusion that 
if the condition occurs, it occurs only rarely. 

I should, therefore, interpret this patient’s final 
episode of heart failure, venous 


progressive 
distention, rales in the lungs and enlarged liver as 


To turn briefly to a discussion of the suitability of 
radioactive-iodine induction of hypothyroidism to 
treat intractable angina pectoris or congestive heart 


congestive heart failure. One is the vast clinical evi- 
dence that the treatment of hyperthyroidism in pa- 
tients with angina pectoris and congestive heart 
failure results in significant improvement or even dis- 
appearance of the symptoms of angina pectoris or 
— — 
been adequately treated. Moreover, in cases in which 
there is only partial improvement, the subsequent 
development of myxedema in such patients either 

spontaneously or in relation to therapy is associated 
with further improvement. — it is well known 
that bed rest, which decreases the demand on the 
myocardium, improves patients with angina pectoris 
or congestive heart failure. Hypothyroidism or myxe- 
dema is a condition in which the demands of the 
body on the heart are reduced because the body de- 
mands for oxygen are reduced in the presence of hy- 
pothyroidism. There is physiologic confirmation of 
this based on the experiments of Blumgart’® in which 
he showed that patients with myxedema have a de- 
creased velocity of blood flow and decreased cardiac 
output; nevertheless, they give no manifestations of 
congestive heart failure. Thirdly, the therapeutic re- 
sults of II in a large series of 835 cases of severe 
angina pectoris treated in this country and abroad 
with radioactive iodine showed that approximately 
two thirds had an excellent or a good response and 
that one third did not.“ 

We would not conclude that the patient discussed 
here today had a good result. It is likely that the 
improvement in the angina pectoris was associated 
with the increasing severity of the congestive heart 
of I in congestive heart failure are not quite as 
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port of this conclusion. Our experience“ in perhaps 

120 patients with myxedema induced by radioactive 

the severe coronary-artery disease and marked myo- 

Suggestion Of the pe dial effusion, supported Dy cardiac patients with intractable angina pectoris or 
the detection of pulsus paradoxicus, the low voltage 
Dr. Josxyn Hanewin: Characteristically, the myx- 
edema heart is increased in size and of configuration 
most closely resembling massive pericardial fluid ac- 
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good as those in angina pectoris. Only approximately 
50 per cent of 400 patients with intractable congestive 


with radioactive iodine; the remainder have not bene- 
fited. The mechanism of the therapeutic effect of 
I. induced hypothyroidism is not completely worked 
out and time prohibits my discussing it. I shall simply 
conclude by saying that it is possible that the mecha- 
nism of the beneficial effect is not the same in angina 
pectoris as in congestive heart failure. 

Dr. Austin L. Vickery: Dr. Maloof, do you have 
remarks about this patient? 

Dr. FaraHe MALoor: 
tient’s record that the which obviously 
developed, was bad for his heart. In general, I believe 
that complete athyreosis is bad for such patients and 
is bad for any patient. He was not seen from six 
months after the administration of radioactive iodine, 
when he was myxedematous, to eleven months after 
treatment, when he was in trouble. At this time thy- 

Dr.Vicxery: I think there was quite an interval 
when he did not return to the clinic. 

Dr. Matoor: We have seen 3 or 4 similar patients 
who got into trouble and died after the development 
of myxedema. Hence, it is extremely important that 
such IM. treated patients be followed closely by those 
who are acquainted with the over-all problem. Appli- 
cation of the indexes of thyroid function as the tracer 
and the serum protein-bound iodine may herald the 
development of myxedema several months before it 
is manifest clinically. The basal metabolic rate may 
be unreliable or may be difficult to determine in some 
cardiac patients. I should like to ask Dr. Freedberg 
about the long-term follow-up study of these euthy- 
roid cardiac patients who have been treated with II. 

Dr. Freepserc: I cannot draw the conclusion that 
myxedema was bad for this patient’s heart. Dr. Ma- 
loof would certainly agree that it is very difficult if 
not impossible to conclude that the cause of the final 
result in this patient was the myxedema. From the 
study of large numbers of cases, we are unable to 
conclude that myxedema is bad for the heart — that 
is, that a downhill course follows the induction of 
myxedema in the type of patient that we are treating. 
We can present cardiac patients with intractable an- 
gina pectoris who have had untreated myxedema 
because they refused to take thyroid or because we 
wanted to be sure all thyroid tissue had been de- 
stroyed. They have demonstrated all the manifesta- 
tions of severe myxedema and yet have been markedly 
improved without clinical evidence of congestive heart 
failure and without angina pectoris. The experience 
cited above is confirmatory. 

About the long-term follow-up study, we have been 
treating patients with radioactive iodine for over seven 
years. The longest follow-up period in our series is 
over seven years, and the average is approximately 
three years from the time of the onset of the myxe- 
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dema. This is accurately predicted in our hospital 
because we see all the patients at frequent intervals 
(approximately three to six weeks) until hypothy- 
roidism ensues, at which time we start the administra- 
tion of desiccated thyroid in a daily dosage of 6 to 
15 mg. 

Ci NA. Diacnoses 


Coronary. artery disease with recent myocardial in- 


Coronary arteriosclerosis, severe, with myocardial 
infarction and aneurysmal dilatation. 

Fibrosis of thyroid gland, marked (after radioactive 
iodine ). 

(Myxedema heart disease). 


congestion and edema. 


PatHo.ocica Discussion 


fibrosis and only scattered residual thyroid follicles. 
Other pertinent autopsy findings included a right- 
sided pleural effusion (300 cc.) and severe pulmonary 
congestion and edema. 

_ In addition to the coronary-artery disease, we con- 


there are no known pathologic features that are spe- 
cifically diagnostic of this entity,“ it is perhaps better 
to consider myxedema heart disease as a clinicopath- 


Congestive heart failure. 

Myxedema, with pericardial effusion. 

Dr. A. Stone Freepserc’s Diacnoses 
Severe coronary arteriosclerosis, with old myocar- 
dial infarction(s), myocardial fibrosis and 
heart failure. 
Myxedema, induced by radioactive iodine. 
Anatomicat DiaGNoses 

Pulmonary 

Hydrothorax. 

Pericardial effusion, slight. 

Chronic passive congestion of liver, severe. 

Dr. Vickery: At autopsy, the heart was consider- 
ably enlarged, weighing 650 gm.; all chambers were 
dilated, giving the organ a globular configuration, 
and the myocardium had a flabby consistence. There 
was marked thinning with fibrosis representing old 
infarction involving the left ventricular apex that 
extended up into the left ventricular wall and septum. 
There was no valvular disease. The coronary arteries 
displayed a severe degree of atherosclerosis; however, 
no site of recent occlusion was identified, which, as 
Dr. Freedberg remarked, is not infrequent in this type 
of patient. An additional important finding was that 
of a pericardial effusion, which, although of only 
100 cc., was probably consistent with myxedema. 

The thyroid gland showed marked scarring and 
weighed only 8 gm. Microscopically, the effects of 
the I therapy were indicated by diffuse radiation 
with the diagnosis of myxedema heart disease. Since 
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ological syndrome. Although stating that the exact 
cause of the cardiac enlargement is not clear, Dr. 
Paul D. White“ has referred to three possible factors 
contributing to the enlarged x-ray heart shadow as- 
sociated with about three fourths of the cases of myxe- 
dema: dilatation, increased bulk of heart muscle 
(? due to interstitial edema) and ial effusion. 
In Gould’s textbook, Wartman and Hill’? refer to the 
excessive pericardial fluid often found in myxedema- 
tous patients and comment on the confusion in the 
literature regarding myocardial changes attributable 
to myxedema. Schnitzer and Gutmann, in a study 
of pericardial effusion and myxedema, suggest that 
pericardial effusion may be the most common factor 
in myxedema heart disease and comment on the peri- 
cardial effusions and flabby hearts found in thyroid- 
ectomized sheep and goats. These authors further 
state that there is no positive histologic evidence prov- 
ing the existence of a myxedematous alteration of 
myocardium. Microscopically, the myocardium of this 
patient did give some evidence of interstitial edema 
perhaps relatable to flabbiness, which, cou with 
the marked cardiac dilatation and the pericardial ef- 
fusion, form the basis of the diagnosis of myxedema 
heart disease. Furthermore, Dr. White™ has stated 
that patients with severe coronary-artery disease, 
which this patient certainly had, are perhaps more 
prone to develop cardiac dilatation and weakness with 
a myxedema state. 

The pituitary gland weighed 600 mg., which is 
about 30 per cent above the average weight. Dr 
Agnes Burt Russfield, from our laboratory, has shown 
in a series of myxedematous patients that an enlarged 
pituitary gland is a fairly constant finding and that 
it is attributable to what is interpreted as an increase 
in the amphophil cells, which are thought to be the 
source of thyroid-stimulating hormone. 


Dr. Vickery: No; there was not. 


i 


„ M. J., . M. pee, 


ascular degeneration in hypothyroidism. Arch. 
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A fifty-four-year-old paint-factory worker entered 
the hospital for the first time because of black stools. 
Fourteen years before admission he had indigestion 
and black stools, for which he was hospitalized and 


Ficure 1. 


Lateral View of the Distal 4 and Stom- 
ach, S Lower 


Partial Obstruction of the 
Irregularity of the Gastric Fundus. 


given blood transfusions. A posterior gastroenteros- 
tomy was performed after a diagnosis of peptic ulcer 
was made. He was well subsequently, until two years 
before admission, when he noted a few black stools. 
An x-ray film showed a large stomal ulcer. He was 
treated with diet and was able to keep on working 
until six weeks before admission, when he became 
weak and had pain in the right side of the abdomen. 
A gastrointestinal series at that time revealed a scarred 


He had been a heavy drinker for years until two 
years previously. There was no history of previous 
jaundice. 

Physical examination revealed a jaundiced and 
emaciated man with a large protuberant abdomen. 


CASE 41442 
PRESENTATION OF Case 
— 
Dr. Freepserc: Was there evidence of injury to 
the parathyroid glands? 
Dr. Vickery: No. 
Dr. Earte M. CnarMAN: Was there any evidence 
of cancer in the thyroid gland? 
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Prominent dilated veins were present over the upper 
abdomen and chest, and spider angiomas were also 
observed over the abdomen and chest. The lungs and 
heart were normal on auscultation and percussion. 
The breasts showed an increase in glandular consist- 
ence. The liver was firm; its edge was palpable 3 
fingerbreadths below the costal margin and was some- 
what irregular. Shifting dullness was detected in the 
abdomen. The spleen was not palpable. Rectal ex- 
amination was negative. The testes were small; there 
was ++ pretibial edema. 

The temperature was 96.4°F., the pulse 120, and 
the respirations 36. The blood pressure was 100 sys- 
tolic, 60 diastolic. 

Urinalysis showed + tests for albumin and diacetic 
acid, a + + + test for bile and 3 to 5 white cells and 
2 to 3 red cells per high-power field in the sediment. 
Examination of the blood revealed a hemoglobin of 
4.0 gm. per 100 cc. and a white-cell count of 35,000, 
with 90 per cent neutrophils. The bilirubin was 4.5 
mg., the alkaline phosphatase 1.4 units, and the non- 
protein nitrogen 50 mg. per 100 cc. The stool gave 
a +++-+ guaiac test. Gastric contents were “cof- 
fee grounds.” 

An x-ray examination of the upper gastrointestinal 
tract was not ideal because the patient could not 
stand. The appeared dilated, and barium 
flowed into the stomach with difficulty; however, the 
distal esophagus was smooth in outline (Fig. 1). 
There was inadequate filling of the fundus, and there 
appeared to be two ulcers in this region. A filling 
defect was seen in the body of the stomach. Ascites 
was present. The x-ray film of the chest showed high 
leaves of the diaphragm and an increase in hilar 
densities. The heart was not enlarged. 

The patient received 6 units of blood, after which 
the hemoglobin rose to 9.5 gm. per 100 cc. At para- 
centesis 4000 cc. of dark, bloody fluid was removed. 
dropped from 9.0 to 5.9 
gm. per 100 cc. He was re-examined, and the findings 
were similar to the previous ones, but this examiner 
felt a questionable nodule in the abdominal wall be- 
low the umbilicus and noted no spider angiomas and 
only questionable scleral icterus. Many superficial 
venous thromboses were found, however. A diagnostic 
paracentesis was done; only a few cubic centimeters 
of grossly bloody fluid, whose hemoglobin content was 
5.3 gm. (the peripheral blood hemoglobin was 5.9 
gm.) was removed. He was further transfused to a 
total of 5500 cc., but his blood pressure dropped 
steadily during the day, and he was found dead in 
bed early the next morning, thirty-six hours after 
imissi 


Dirrerentiat DiaGnosis 
Dr. Warren Point*: The protocol and past his- 
tory offer abundant evidence that this patient had 
cirrhosis of the liver: jaundice, hepatomegaly, gyneco- 
*Assistant in medicine, Massachusetts General Hospital. 
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mastia, testicular atrophy, ascites, spider angiomas, 
dilated collateral and finally 
a good etiologic background of heavy alcoholism. It 
is interesting that an occupational exposure to paint 
seems to be associated with alcoholism so often. 

Six weeks before entry, the patient had right-sided 
abdominal pain, weakness and clinical signs of in- 
creasing liver decompensation. This course, in a pa- 
tient with cirrhosis, together with the later discovery 
of bloody ascites, makes the diagnosis of hepatoma 
very likely. I am not daunted by the absence of a 
palpable spleen, for ascites may obscure this, nor by 
the absence of demonstrable varices, since the x-ray 
examination was by no means satisfactory. The low 
alkaline phosphatase is evidence against carcinoma- 
tous involvement of the liver, but it was so low as to 
be almost inconceivable, so that I shall disregard this 
finding altogether. We know that he had chemical 
jaundice so that the second observer’s doubt concern- 
ing scleral icterus is not a valid observation. There 
is no other information given concerning liver-func- 
tion tests, but I see no real need for any more; it 
would be nice to know the cephalin flocculation, 
serum albumin and in. I shall therefore 
offer a definite diagnosis of cirrhosis of the liver, with 
possibly hepatoma superimposed. 

I do not see how I can tie the cirrhosis and the 
x-ray findings together. Dr. Hanelin, will you show 
us what the radiologist found? 

Dr. JosepH Proper of the in- 
testinal tract radiographically includes both careful 
fluoroscopy and filming, and in this particular case, 
without the benefit of the fluoroscopic observation, it 
is extremely difficult to make any positive statements 
concerning the abnormality described at the esopha- 
gogastric junction and in the stomach itself. There is, 
however, indication of partial obstruction of the distal 
esophagus, tly above the level of the diaphragm 
(Fig. 1). The fluoroscopist thought that the esopha- 
gus was fairly smooth in this region, and although it 
is irregular in a number of films, this is not a con- 
sistent finding. The constricted area itself is relatively 
short, not more than 2 cm., and below it there is 
probably a hiatus hernia with two areas of barium 
pooling within it, which were thought to represent 
ulcerations. There is irregularity of the fundus of the 
stomach below the level of the suspected hiatus hernia, 
and a number of defects are made out elsewhere 
within the gastric lumen, which may or may not be 
22 They could represent retained débris. In 

the abdominal films, no barium is noted to have left 
the stomach through the pylorus. There is, however, 
an accumulation of barium in what may be the distal 
loop at the stoma. For some reason, barium has not 
progressed for more than 5 cm. from the site of the 
gastroenterostomy. Marked ascites is evident, largely 
obscuring details of the visceral structures. There is 
a sausage-shaped density lying in the left side of the 
abdomen that could represent a distended loop of 
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small bowel. The lungs are clear, although there is 
minimal atelectasis at the bases secondary to the ele- 
vated diaphragm. No varices are seen in the - 
gus, but these could easily be obscured by the exces- 

Dr. Point: In addition to an incomplete history, 
probably because the patient was too sick, we are 
presented with an unsatisfactory x-ray examination 
of the upper gastrointestinal tract. Something held 
up the progress of barium through the cardia, and I 
do not believe it was the varices that we do 
Just below this we see two probable ulcers, 
was not surprising in a patient with such 
past history of ulcer. Often, localization tion of 
the cardia is due to a hiatus 


not see. 
and this 


vading the stomach wall, with subsequent malforma- 
tion of the cardia, and superficial venous thromboses, 
a well recognized sign in cancer of the pancreas. I 
have no right to do other than mention this possi- 
bility, and I suspect that the pathologic area is a 
little high for any but cancer of the tail of the pan- 
creas. 

One other possibility in the cardia is leiomyosar- 
coma with ulceration and bleeding. This is statisti- 
cally much rarer than carcinoma or hiatus hernia 
with ulcers, so I shall only mention it. 

Whatever the etiology of the lesion in the cardia, 
it would seem sufficient to account for tarry stools 
and anemia. I must admit also that the gradual de- 
velopment of anemia due to oozing of blood from 
the stomach may have been the cause of hepatic 
decompensation — in which case my diagnosis of 
hepatoma becomes less necessary to explain the pic- 
ture. If the hemoglobin on entry was only 4.0 gm. 
per 100 cc., I am certain that he had been anemic 
for some time. The blood pressure on admission was 
100 systolic, 60 diastolic, but a profound shocklike 
state was not described. 

A disturbing feature is the white-cell count of 
35,000, with 90 per cent neutrophils. This is a little 
high for the leukocytosis of blood loss, or even the 
toxic effect of hepatic-cell necrosis. I do not believe 
it is out of line with a necrotic hepatoma. There is 
no mention of the temperature after the initial low 
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reading, and I do not know how well the white-cell 
count and the temperature jibe. The figure of 35,000 
is quite in keeping with thrombosis of the bowel, 
either venous or arterial. We have already heard 


n infarct. It is possible that 
thrombosis with secondary venous infarc- 
bowel had occurred, and this is reasonable 
mention as a by-product of the cirrhosis 

and questionable hepatoma. 

The terminal episode is not clear. It is obvious 
that the patient died of shock secondary to hemor- 
rhage, but the site of bleeding is not known. It may 
have been directly into the gastrointestinal tract from 
esophageal varices or from the stomach lesion itself, 
or may have been into the peritoneal cavity — a fact 
that is suggested by the grossly bloody paracentesis. I 
shall disregard this differential point since I believe 
that a needle properly placed in the peritoneal cavity 
of this patient would have yi more than a “few 
cubic centimeters” of bloody fluid. It was more prob- 
ably a traumatic bloody tap. I expect that the bowel 
was filled with gross blood at autopsy. 

I cannot explain the nodule in the abdominal wall 
except to say that it may have been tumor. Hepatoma 
is an unlikely source, and I suppose cancer of the 
stomach is the best bet here. I have made no men- 
tion of metastatic cancer to the liver from pancreas, 
stomach and so forth. This diagnosis seems unneces- 
sary, and metastatic cancer is much less likely to 
produce bloody peritoneal fluid than either hepatoma 
or infarcted small bowel. 

I am also concerned about the holdup in the gastro- 
enterostomy stoma. Whether this occurred because 
not enough barium entered the stomach, or because 
of some stomal lesion, I do not know. A stomal ulcer 
must be considered as a source of blood loss and 

ial obstruction. We have so little evidence for 
discussion of disease in this area that I shall only 
mention the possibility. Lack of knowledge of the 
prothrombin time prevents me from ruling out low 
prothrombin as a cause of bleeding, but I doubt it. 

In conclusion, I believe this patient had Laénnec’s 
cirrhosis of the liver, with progressive necrosis and 
probable hepatoma. There is a strong possibility of 
portal-vein thrombosis and bowel infarction. In addi- 
tion, he had a separate lesion of the cardia, which I 


%ꝙC 
that superficial venous thromboses were observed. 
These are considered to be more characteristic of pan- 
creatic cancer than deep venous thromboses are, but 
it is an interesting thought. This suspicion is rein- 
forced by the x-ray demonstration of a loop of ques- 
tionably distended small bowel in the left flank, even 
though it is not gas filled. Infarcted small bowel can 
account for blood in stools, but I do not believe it 
had been present long enough to produce the pro- 
found anemia that this patient had. I shall assume 
that “coffee-grounds” gastric contents represented 
formation in the herniated portion of the stomach. blood; this is probably not accounted for by the 
Of course, this ragged area could be cancer. The 
negative past history is surprising, but in a patient 
with recurrent ulcers, symptoms of hiatus hernia 
might be overlooked quite easily. One point favoring 
cancer of the cardia is the apparent filling defect, 
which seems to divide the upper stomach into two 
columns. This point is not at all clear to the radi- 
ologist, and I shall not give it much diagnostic sig- 
nificance. The dividing “lump” may be an artifact. 
I wonder, too, if this is not the area that the first 
radiologist believed was hepatic tumor invading the 
stomach. 
We must also consider cancer of the pancreas in- 
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shall call a hiatus hernia, with two peptic ulcerations 
and massive gastrointestinal hemorrhage from that. 
Dr. Ross H. Ruttepce: When the patient entered 
the Emergency Ward because of gastrointestinal 
bleeding, it was believed that the bleeding was not 
severe enough to account for the anemia and debili- 
tation. Consequently, we were worried about an 


the paracentesis, which we believed established the 
i is of carcinomatosis. We did not know the 
source, but thought that the stomach was the most 
likely, with pancreas second and liver third. 
DiaGnoses 
Intra-abdominal carcinoma, probably gastric in 


origin. 

Intra-abdominal bleeding. 
Posterior gastroenterostomy. 
Probably nutritional liver disease. 


Dr. Warren Point’s DiaGnoses 


ANATOMICAL DIAGNOSES 
Hepatoma, with metastases to peritoneum and 


lungs. 
Portal cirrhosis, alcoholic type, inactive. 
Hemoperitoneum (1000 cc.) within greater omen- 
tal sac. 
Tumor thromboses of portal and hepatic veins. 
Ascites (500 cc.). 
Esophageal and paraesophageal varices. 
Fibrocongestive 3332 (900 gm.) 
Pulmonary edema and congestion, moderate. 


ParnotodicAl. Discussion 


Dr. WIN ID S. Morcan: At au 
toneal cavity contained about 5 liters 


peri- 
fluid, 
and, as Dr. Point predicted, the liver was the organ 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Nov. 3, 1955 


of particular interest. It weighed 3100 gm. — about 
twice the normal weight — and was almost com- 

pletely replaced by many irregular-sized nodules of 
yellow-brown and yellow-green tumor tissue. Most 
of the nodules were necrotic, and this change probably 
accounted for the leukocytosis, as Dr. Point suggested. 
Tumor had extended into the smaller radicles of the 
hepatic vein and for a distance of 3 cm. in the portal 
vein, which it had occluded. There were also me- 


tastases to the peritoneum and diaphragm and to the 


greater omentum. Between the leaves of the omentum 
was about a liter of blood clot, which apparently had 
its origin in the necrotic tumor present in the omen- 
tum. This mass probably accounted for the obstruc- 
tion to the flow of barium from the stomach noted 
on X-ray examination. 

Although on gross examination of the liver there 
was so much tumor that it was difficult to evaluate 
the status of the remaining hepatic parenchyma, mi- 
croscopical sections revealed that the normal archi- 
tecture was altered by the presence of fibrosis and 
nodules of fairly uniform size, typical of a Laénnec 
cirrhosis. The cirrhotic process was inactive, and 
there was no recent liver-cell necrosis. The tumor 
was made up of large and small masses of cells closely 
resembling hepatic cells in uniformity, size and stain- 
ing qualities, and often they were arranged in cords. 
An additional observation indicating the degree of 
differentiation of the tumor was the presence of bile 
stasis in the tumor cells not very different in form 
from that seen in nearby normal liver parenchyma. 

There were many large varicose veins in the omen- 
tum and peritoneal surfaces reflecting the portal hy- 
pertension. Similarly, the 


gm. In the esophagus there were numerous large 
varices, but the mucosa appeared to be intact. The 
stomach was distended with white barium, and no 
mucosal lesions of any kind were discovered in either 
the stomach or the duodenum. The small bowel was 
congested to the point of being dusky red and con- 
tained blood-stained material, both apparently the 
result of the back pressure resulting from the portal- 
vein thrombosis. In the absence of peptic ulcers or 
erosion of varices it seems likely that this 


was the source of the patient’s tarry stools. 


— 
underlying malignant neoplasm, probably carcinoma- 
tosis because of the distended abdomen. The gastro- 
intestinal series was inconclusive; therefore, we did [I 

Laénnec’s cirrhosis of liver. 

Hepatoma. 
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EDITORIALS 


ORAL ADMINISTRATION OF PENICILLIN 


In 1953 Brandl, Giovannini and Margreiter“ 
duced a new form of penicillin — namely, 
methylpenicillin, or penicillin V. The physical and 


administration. Both the free acid and the potassium 
salt of the newer antibiotic were shown to be more 
stable at the acid pH of the stomach, at which peni- 
cillin G may be largely inactivated. Both in animals 
and in human subjects these authors demonstrated 


to be a new agent eminently suita 

and representing an advance in penicillin . 
In a subsequent study, Giovannini, confirming the 

earlier findings of McDermott et al., 


meal or together with a buffer,“ which helped protect 
it to some extent until it reached the duodenum. 
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— 
might be more satisfactory than penicillin G for oral 
James P. O' Hare. M.D. Richard E. Ak, M.D. 
Oliver Cope, M.D. James M. Faulkner, M.D. 
when given Orally, as denced k Mer peak leve! 
Joseph Garland, MI. D., Eprror in the blood and longer periods over which higher 
Associate Eprrors levels could be demonstrated. On the other hand, on 
Ingalls, M.D. Donald Munro, M-D. intramuscular administration, the reverse appeared 
. to be true because of more rapid elimination, adsorp- 
2 tion or destruction of penicillin V in the body, as 
— Boarp compared with penicillin G. Experiments on acute 
Henry R. Viets, M.D. Benjamin Castleman, M.D. and chronic toxicity of penicillins V and G showed 
Robert L. Goodale, M.D. errman L. Blumgart, M.D. chemica properties results o ese 
Harvey K. Morrison, MLD. Harvey A. Kelly MD: sorption studies, the authors considered penicillin V 
Maxwell Finland, M.D. Langdon Parsons, M.D. 
orally administered penicillin is absorbed primarily 
une Auna rom the duodenum; from that site both penicillin G 
first and last pages and year), and should be cited numeri- and penicillin V are rapidly absorbed, and both are 
cally in the order in which they appear in the text; the num- poorly absorbed from lower intestinal segments. 
Earlier studies indicated that part of the loss of ac- 
tivity of penicillin G was due to gastric acidity, and 
this could be avoided by administration before a 
— with ding are t Attempts to improve the absorption of penicillin G 
or pu ication solely in this journal. e journ oes not were made by its combination with dibenzyleth 1 
ad y 
hold — responsible ſor statements made by any con thine penicillim 
1 ‘ginal articles, should be re. With this form led several workers“ to believe that 
wll — three weeks before it resulted in prolonged absorption and action. In no 
date of publication. case, however, were these deductions based on con- 
dvertising trolled observations, or even on contemporaneous 
nt quality comparisons made by the same methods. On the 
47 contrary, in every study in which any valid compari- 
ial names, sons were made between benzathine penicillin and 
e buffered sodium or potassium salt of penicillin G, 
ma’, con: hen both were given orally, the latter proved to give 
oxial higher and more prolonged blood levels and greater 
— urinary recoveries. e Moreover, absorption of 
benzathine penicillin from oral administration proved 
paid, for more erratic, and the delayed absorption in some per- 
. Land: sons was found to be the feature that may have led 
So 2 «to the erroneous deduction that blood levels were 
sustained longer. The direct comparisons showed 
tained levels in the blood and the greater proportion 
drug that was recovered in the 
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urine, buffered potassium penicillin G given by 
mouth yielded three to six times the amount of peni- 
cillin activity of orally administered benzathine peni- 
cillin. 

On the other hand, the recent results with peni- 
cillin V, as indicated from the reports cited above 
and from the observations presented by Jones and 
Finland in this issue of the Journal, show it to be defi- 
nitely superior to penicillin G for oral use. This 
should mean a more efficient utilization of orally 
administered penicillin given as penicillin V and sug- 
gests that the value of oral penicillin may thus be ex- 
tended. Penicillin V may therefore represent the 
first advance in oral penicillin therapy since the in- 
troduction of buffers to improve the absorption of 
penicillin G and the use of (Benemid) , 
which maintains higher blood levels by inhibiting 
renal excretion of penicillin. 
imply any similar comparisons of the three forms of 
penicillin when they are used intramuscularly. The 
much prolonged absorption of intramuscularly ad- 
ministered benzathine penicillin is now well known 
and is of proved usefulness in diseases in which low 
penicillin levels, sustained for long periods, are use- 
ful, as in the treatment of syphilis or of hemolytic 
streptococcal pharyngitis, or in the tion of 
streptococcal infections. Penicillin V is distinctly in- 
ferior to penicillin G for intramuscular administra- 
tion, according to the observations of Giovannini.* 

, probenecid may be expected to have simi- 
lar effects in increasing the blood levels from both 
penicillins V and G. 

On the other hand, it may be expected that the 
conjugation of benzathine with penicillin V will de- 
tract from its usefulness in the same manner that it 
reduces the levels of penicillin G. Unless equally con- 
trolled iments can show conclusively that peni- 
cillin V acts differently from penicillin G when com- 
bined as benzathine penicillin V, the conjugated 
preparation should be avoided for oral use. Nor is 
there reason, at this time, to assume that a benzathine 
penicillin V would be a useful substitute for benza- 
thine penicillin G for intramuscular administration. 
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RED FEATHER CAMPAIGN 


Wirn the 1955 drive of the United Community 
Services well under way, it seems worth while to ex- 
amine the merits of this annual appeal for funds. The 

campaign ts a sensible effort to obtain sup- 
port for the 277 health and welfare agencies serving 
the 48 cities and towns of Metropolitan Boston, with- 
out the burdensome individual demands for funds 
that, in the past, have made the fall of the year a 
curse to the citizenry. It is hoped that a generous re- 
sponse will reduce to a minimum the solicitations 
from other organizations. 

This year’s drive stresses support of services for 
childhood and youth, in the belief that babies and 
children will grow up into useful citizens if they are 
not overcome by indi and handicaps, and that 
juvenile delinquency will be a less serious problem if 
projects such as the Boy and Girl Scouts, youth clubs 
and summer camps are encouraged. To this end, 
more than 60 per cent of the money raised in the Red 
Feather campaigns is allocated to aid for youth. 

These services and others concerned with various 
aspects of the public welfare are an essential part of 
the life of the community and deserve sup- 
port. It is hoped that the local goal of $6,400,000 will 
be attained. 


POLIOMYELITIS VACCINE PROGRAM 
DEFERRED 


Tue Technical Committee on Poliomyelitis Vac- 
cine of the Massachusetts Department of Public 
Health late in September recommended that the 
Massachusetts vaccination be deferred until 
studies now in progress clarify further the safety and 
effectiveness of the vaccine. This decision was im- 
mediately approved by the State Advisory Committee 
on the vaccine, which is responsible for controlling its 
distribution. 

The Committee further recommended 
that the decision be publicized to all physicians with 
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the note, however, that vaccine approved by the 
National Institutes of Health is available through 
drugstores and may be administered with due ob- 
servance of the priorities established by the Commit- 
tee. These limit the use of the vaccine, until further 
notice, to those in ages five through nine. 

The reasons for deferring the state-wide programs 
are that immunity for a considerable proportion of 
the susceptible population has been produced by the 
recent epidemic and that the next poliomyelitis sea- 
son is nine months away, giving time for the collec- 
tion and study of more data and for a calmer ap- 
praisal of the situation. 

This action has been approved by the Massachu- 
setts Chapter of the American Academy of Pediatrics, 
which stresses the sound assumption that another epi- 
demic year is not likely in the near future in this area. 
The Chapter, in a letter to its members, calls atten- 
tion also to the fact that vaccine still contains the 
virulent Mahoney strain of Type I virus and that 
the carefully supervised vaccine program in Canada 
has been suspended because of the recovery of live 
virus in the vaccine. 

The annual report of the National Foundation for 
Infantile Paralysis has been submitted as the proud 
record of poliomyelitis-fighting activities during 1954. 
The report, however, is announced as short 
of the news that heartened the world last April, that 
the preventive represented by the vaccine had proved 
safe, potent and effective. 


T. DUCKETT JONES MEMORIAL FUND 


Dr. Thomas Duckett Jones, who died last Novem- 
ber at the age of fifty-five, had spent the most active 
years of his career, from 1928 to 1948, in Boston as 
director of the House of the Good Samaritan. An 
internationally recognized authority on rheumatic 
fever, he was, at the time of his death, president of 
the National Health Council, a member of the Ad- 
visory Council of the National Heart Institute and 
medical director of the Helen Hay Whitney Founda- 
tion in New York City. 

In view of the score of productive years that he 
spent in Boston and his many contributions to the 
study of rheumatic fever, the friends of Dr. Jones in 
this area will be particularly interested in the memo- 
rial fund that is being established in his name. Not 
only are contributions to the T. Duckett Jones Me- 
morial Fund solicited, but also suggestions regarding 
the administration of such a fund. The committee in 
charge is of the present opinion that research in rheu- 
matic fever should be given priority by the adminis- 
trators of the fund, but not an exclusive claim on its 
income. Fellowships for promising young investi- 
gators and short-term support to permit completion 
of studies or projects by investigators holding per- 
manent positions are considered to be in line with 
Dr. Jones’s own philosophy and professional inter- 
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ests. If sufficient funds are available the establish- 
ment of a T. Duckett Jones professorship in an ap- 
propriate field in a university to be selected may be 
considered 


Suggestions and contributions should be sent to the 
T. Duckett Jones Memorial Fund, 525 East 68th 
Street, New York 21, New York. 


Dr. J. A. Wood’s Spiral Spring Supporter will 
be found a useful adjunct in the treatment of 
lateral curvatures of the spine, affording support, 
and at the same time motion in any di- 
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rection. 
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COMMITTEE ON MATERNAL WELFARE 
PuLMONARY ATELECTASIS AND EMPHYSEMA 


A twenty-seven-year-old gravida IV, para III, died 
during cesarean section, thirteen days before her 
estimated date of confinement. 

Scheduled for her fourth section, she received at 
7:00 a.m. 0.2 gm. of Seconal by mouth. An hour 
later a single spinal injection was given consisting of 
14 mg. of Pontocaine with 1 per cent dextrose to a 
volume of 2.1 cc. Immediately before the injection 
2 mg. of Neo-Synephrine was given intramuscularly. 
The blood pressure remained constant at 124 sys- 
tolic, 90 diastolic, the patient being conscious and 
rational. 


Shortly afterward the operation was begun, and as 
the peritoneum was opened Trendelenburg position 
was requested. This position was instituted about 20 
minutes after the anesthetic had been injected. Im- 
mediately, the patient became cyanotic and stopped 
breathing. The blood pressure and pulse disap- 
peared. Her condition did not improve with the 
administration of oxygen, Methergine, | cc., or Nal- 


uterus itself was very flaccid, very pale and bleeding 
very little. Apparently, circulation had stopped since 
no pulsations of the heart could be felt through the 
diaphragm although attempts were made to 
sage it. 


— 

Cie 

ine, J mg., Decoming steadily worse despite Oxygen 
given under positive pressure. A bladder flap was 
rapidly developed, and a living baby delivered with 
difficulty through a Kerr incision. After resuscitation 
that if the baby was delivered, at least the patient 
would have a chance to breathe better and also that 
the infant would be saved.” He added that the 
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These and other resuscitative efforts failed and the 
patient was dead. 

Autopsy revealed marked bilateral pulmonary ate- 
lectasis, focal pulmonary emphysema and generalized 
vascular congestion. No other morphologic changes 
were found. 

This was classified as a preventable anesthetic 
death. The amount of Pontocaine given is consider- 
ably more than is necessary for the satisfactory per- 
formance of a cesarean section, and in the absence 
of other information to explain the sudden death, it 
must be assumed that this overdose in hyperbaric 
solution rose to lethal levels when the patient’s head 
was lowered. It is recognized that any form of anes- 
thesia carries an inherent risk. This is increased when 
other agents (glucose) are added, for although the 
drug is usually fully fixed in twenty minutes, this is 
not necessarily always true. If the patient was al- 
ready in slight Trendelenburg position, as seems likely, 
a heavy solution did not have far to go to kill her. 

It is of further interest that this was the fourth 
cesarean section, thus adding further evidence to 
the already established fact that more than two or 
three sections vastly increase the risk of 
In 1954, 15 per cent of all maternal deaths in Mas- 
sachusetts were associated with cesarean section, ac- 
counting for 25 per cent of the preventable deaths. 

Joux Ficcis Jewett, M.D. 
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CORRESPONDENCE 
PORTAL CIRCULATION 
To the Editor: I have read with great interest Dr 
Circulation, i 


esophageal 
as far as ry td is co 
Dr. Chil d disagrees with the contention of my colleagues 
and me, in our article, “ Varices without 2 2 
in Cirrhosis: A indication for shunti 
cedures” (New Eng. | J. —— 250 1 1954), that ‘portal 
be used in cirrhotic 


the Liver — ng Esophageal, (Ann. 
Surg. 141: 10-23, 8133) reported: “while it is frighteni 
to realize that sixty percent of our cirrhotics 
die of their first hemorrhage, it is also important to note that 
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(Arch. Sure, 68: 355- 

me 1955), stated that 52 of 68 cirshotic patien bleed- 

ing varices died, a mortality of 77 per cent. “The author 
rom 


Portal Cirrhosis Ob- 
on Spontaneous the Severity of Varices 
over Intervals Less than a Year)” 
20: 257-262, 1 Eddy D. Palmer 


ng 
To the Editor: ‘Needless to say, I have read Dr. Brick’s 
letter with great interest. I was pleased indeed that he 
7— 


ot that currently confront those 
nsibility of caring for patients with cirrhosis 
wha advise f 


I am quite willing to admit that as time goes on and more 
is , to use Dr. Brick’s own words, of “the natural 
course of the patient with varices who has not bled,” as well 

Because in Dr. Brick’s own series only 
16 of 87 patients with varices who have not bled have been 
operated on, 
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each 


= 424400 Nov. 3, 1935 
of the forty percent surviving the initial hemorrhage, only 
one-third will die during the subsequent year, and two-thirds 
a A recent report by Atik 
What are we to do about the 50 or 60 per cent of patients 
who die of their first hemorrhage if the sine qua non 
for the indication of portal decompression is survival after a 
hemorrhage? The emergency portal decompression, which 
he presents as a suggestive approach, represents only a par- 
tial solution at best, but one that deserves more trial and one 
that we, too, have used in several cases. In our opinion, 
varices involving at least two thirds of the esophagus, the 
chances for spontaneous a seem to be some- 
what remote. In an article, ‘ the Natural 7 of | 
varices — do not undergo complete disappearance. 
Acknowledging the surgical mortality involved, we think 
that the patient with large varices will be a better risk be- 
fore than after he bleeds. We also acknowledge the contro- 
versial nature of our opinion — out that Dr. Blake- 
more has in his series a number of patients operated on be- 
fore any bleeding. The high percentage of fatal cases in 
the first bleeding episode continues to concern us, and un- 
til we find out why varices bleed when they do, a basic un- 
answered question, we believe that selected prophylaxis may 
not be amiss. In our own series of patients with cirrhosis 
with varices who have not bled (to be reported in the 
Southern Medical Journal) we have performed 1 de- 
compression in only 18 of 87 patients. We are f ing all 
the available patients in this group by esophagoscopy and 
hope, in time, to have more definitive data on what happens 
to these patients with varices that have not bled. It has al- 
ready been men wrenges bing have lost some of this group in 
the first hemorrhage. e frank and basic questions that 
Dr. Child raises in his interesting article need to be an- 
swered. The use of varied approaches and diligent study 

C of the natural course of the patient with varices who has 

in the May issue e journal. i agree wi , not bled may supply some of the answers. 

his comments about the management of esophageal varices, Invino B. Back, M.D. 

and view portal decompression as the best available treat- Associate Professor of Medicine 

ment for the patient with varices who has bled. Certainly, Georgetown University School of Medicine 

selection of patients with cirrhosis for such surgery on the Washington, D.C. 

basis of the criteria listed by the author as indicating a more — — 

favorable state of hepatic compensation is to be encouraged. Dr. Brick's letter was submitted to Dr. Child, who made 

In average hospital practice we unfortunately see patients " 

whose evidence of hepatic decompensation, in addition to 

who 
tients who have not were led to our must 
opinion finding many cases of | : varices in course, that heretofore I have had no great enthusiasm 

I 4 with biopey- proved cir- for what might be called a prophylactic shunt. Neverthele 

subsequently died in their fi bout of hemorrhage re. The 

s uently in their first t ; 

question then arose concerning the frequency death, 

with the measures for treatment available today, of the 

cirrhotic patient bleeding for the first time. In our own 

series, we found that close to 50 per cent of such 1 — 

died, directly or indirectly, in their first episode of bleeding, 

which often ipitated hepatic failure and coma in these 

fatal cases. — the very service that Dr. Child now heads ö 

at Boston City Hospital, Nachlas, O'Neil and Campbell, in moe 
enti 
dra 
fig 
the 
pati oncer nec 
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the of hepatic dysfunction equivalent in all patients 
from varices simply because cirrhosis happens to 
2 Sea their varices. Variations in hepatic reserve 
viously beat with cirrhosis may be great indeed and ob- 

an important, but heretofore inadequately con- 
Certai mortality after portal 
bears a direct relation to hepatic function. 
ition to correlate death from hemor- 
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in their article in the Southern Medical 


Cuartes G. Cuno, III. M. D. 
Boston 


NOTICES 


BOSTON CITY HOSPITAL HOUSE OFFICERS’ 
ASSOCIATION 
The House Officers’ Association of the Boston Hos- 
Dowl- 
ae ae City Hospital, at 7 p.m. The program 


3 4 Melanotic Carcinoma. Sir Stanford Cade. 
B. E., C. B., F. R. C. S., senior surgeon, Westminster 
H ospitals, London, E 

November 15. Arterial rafts in the Treatment of Dis- 

the Major Arteries. Dr. Robert 


in the Treatment of 
surgeon, Cleveland 


Clinic. 
November 29. Physiologic Changes d Infection. Dr. 
Edward Kass, assistant professor of fing tin. De 


thy in Liver 


Sherlock, 
* — 4 Heart Disease and Pregnancy. Dr. C. Sid- 
Burwell, professor of medicine, Harvard Medical 


December 20. 


Dr. Chester M. Jones, prof 
Medical School. 
COURSE FOR LICENSED PRACTICAL NURSES 
The only uate course for licensed practical nurses 
offered in the eastern part of the country, which began on 
October 17 at the New England Hospital, will run for three 
months, — f experience in the operating room and re- 
a in the care of surgical and medical patients. 
orty-hour week also includes four hours of instruction 


will stipend and 
England Hospital Nursing Department, Dimock Street, 


SOUTH END MEDICAL CLUB 


meeting of the South End Medical Club 
uarters of the Boston Tuberculosis 
Avenue, Boston, on Tuesday, 
November 15, at 12 noon. 


Carcinoma of the Lung.” All physicians are invited to 


NOTICES 


NEW ENGLAND CARDIOVASCULAR SOCIETY 


England Cardiovascular 

will be presented by the Massachusetts General 1 222 
the Peter Bent Brigham Hospital in the Morse —— 
Museum of Science, Science Park, Boston, on Monday, No- 
vember 14, 1955, at 8 p. m. 


ProcraM 
Massachusetts General Hospital, Edward F. Bland, M. D., 


Cardiorespiratory Problems in — 


MD. served. during the Recent Epidemic. Frank K, Austen, 


MB 
At 7: +o for the benefit of those who wish to 
Science 


the Museum of will arrange a special 
the t woman” inthe second-floor exhibit 


Han Harken, wil give tlk titled “Progress 


SOCIETY MEETINGS AND CONFERENCES 
Novempen 4-30. 


sac husetts. 744, issue of October 27. 
November 5. American Society of Tropical Medicine and Hy- 
giene. Page 624, issue of October 6. 
Novemszn 6-13. Second International Congress of Allergology. Page 
157, issue of 27. 
— 7. 
ONovausaa 7 8 13 and 20. Boston City 
16, 1956. Hart- 
708, of October 
— 2, 1908. Postgraduate Medical Institute. Page 
Norte, Tei American College of Cardiology. Page 394, issue of 
issue 


13. 
19-21. American Association of Blood Banks. 8th Annual 
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hage with hep: unction more accurately than is cur- 
rently ible, a major part of our approach to variceal 
—— with cirrhosis will, I believe, continue to be 
Usefulness of Serum Transaminase Determinations in 
cessfully Removed 
yxoma t Atrium Suc ‘ 
Se Gordon G. Scannell, M.D. 
Peter Bent Brigham Hospital, Samuel A. Levine, M.D., 
presiding: 
Hepatomegaly — A Sign of Left Ventricular Failure 
in Atrial — Defect. Hiroshi Kuida, M.D., Paul 
Novack, M.D., Florence W. Haynes, M.D., Ph.D., 
Leonard A. Cobb, M.D., and Lewis Dexter, M.D. 
Mechanism of Auricular Tach ia with 
M. D., 
M. D., 
attend, 
sistant professor of medicine, Harvard Medical School. — 
November 22. The Role of Surgery leon at 
1 Park (emergency telephone number, Richmond 2 
1410). 
Interested physicians and medical students are cordially 
. invited to attend. 
December 6. Portal Systemic Ence Ps 6 
MASSACHUSETTS PHYSICIANS CLUB 
School. There will be a meeting of the Massachusetts Physicians 
— 
A maximum of three weeks on evening duty and three weeks 
on night duty will be assigned for special experience and to 
give a total picture of the needs of patients. Additional ex- 
perience may be provided, if desired „on an individual basis 
in the Out-Patient Department, central supply room and 
diet kitchen. 
——„— 
L Course in Laboratory Diagnosis of Tuberculosis. 
Page 1102, issue of June 23. 
ovemsenr 15. South End Medical Club. Notice above. 
1 17 and Derne 15. Arthritis Unit. is- 
sue 
N 
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27 


Novemsen 28-Decemser 2. Interim Session of the American Medical 
Association, Boston. 

Novemser 30, 1955, and January 25, Marcu 21 and Aran. 1956. 
i Fraternity Graduate Club Program. Page 118, issue 


1. 
meer 5-14, 1955, and 30-Fesruary 8, Marcu 19-28 and 
1956. Army Service Postgraduate Course. Page 84, 


Decemnen 7, 1955, and January 25, 29, Maacn 21 and 
1 Heart Association. Page 623, issue of 


Decemser 9 and 10. Association for Research in Nervous and Mental 

Disease. Page 745, issue of October 27. 

Decemaer 14, 1955, and — 1 1956. 

Page 746, issue of October 27. 

N 12 1956. American Psychosomatic Society. Page 260, 

May 3-5, 1956. American Goiter Association. Page 348, issue of 
28-June 1, 1956. European Symposium on Vitamin B. Page 578, 


CALENDAR ron THE Weex Becinninc Tuurspay, 
MBER | 


Novemser 10 

om. Case Presentations. Clinic. Joslin Auditorium, 
*8:45-9-45 a.m, Cardiac Rounds. Jimmy Fund Building, 
i Medical Center, 35 Binney Street. 

3 Surgical Rounds. Sherman Auditorium, Beth Israel 
*9:00-16:00 "a.m. Arthritis Grand Rounds, Robert Breck Brigham 
*10:00-11:00 = Combined Medical-Surgical Rounds. Sherman Au- 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients 

a Member of the Joslin Clinic. Joslin Auditorium, New 

*11:00 a.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 
#11:00 a.m.-12:00 m. Pediatric Conference. Mount Auburn Hos- 
11-00 p.m. Hand Clinic (Physical Medicine and Reha- 


rvice). Boston City 
*11:15 a.m.-12:00 m. Thoracic . Case Presentations of 
Medical — wy A, Drs. Harken and Black. Amphi- 
*12:15-1:15 pam. Orthopedic Amphitheater, Peter Bent 
5:00 p.m. Case Presentation and Discussion Followed 
Sub — — 4 
4:30 oe Fried Lecture Series. Surgical and Medical Management 
Auditorium, Newton-Wellesley Homitdl, ellesley. 


Faway, Novemser 11 
*11:00 a.m.-1:00 p.m. Medical Grand Rounds. Dr. and staff. 
Nen England Center 
*1:30 p.m, Fertility and Endocrine Clinic. Free Hospital for Women, 


*1:30 p.m. Tumor Clinic, Mount Auburn Hospital, Cambridge 
Hospital, 41 Morton Street, Jamaica Pian . 


*8:00-9:00 a.m. Anesthesia Conference. Dr. Etsten and staff. Pratt 


re Hall, ‘ 1 

*8: 30-10:00 a.m. Staff nee. Boston City Hospi 

*8:30-10:00 a.m. Grand Rounds. 
III. A. J. X. — and staff. First (Tufts) Surgical Service, 
New Cheever i i i 


+9:0b.10:30 a.m, Surgical Grand Rounds. Dr. Thibodeau and staff. 


10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients 


50 No a.m. Medical and Surgical Clinic on Diabetic Problems. 


*8:30-9:30 a.m. Clinic Entire Surgical ical Staff and Anesthesia Staff. 
Now Cheever Amphi . ng Building, Boston City Hos- 

10: 50-14-15 a.m. Lecture on Diabetes for Doctors and Patients 

m. 12. p.m. Staff Conference. Child Psychiatry. By 
pointment. Room 7), Massachusetts Gen 
e ospital. 

*12:00 m.-1:00 p.m. . Dr. McCombs, moder- 

p. Therapeutic 


ater, — 

1:00 p.m. Alcoholism ic. Peter Brigham Hospital. 

*4:00 p.m i thological Conference. Pathology Conference 
Room, Beth Israel Hospital 

*4:00-5:00 p.m. Surgical Dr. MacMahon and staff 


Pathology 

Stearns New 1 
*4:00-5:30 p.m. Anesthesiology Mortality Morbidity. 
Dr. G7. "Surgical Conference Room, Peter 21 Hos- 


:00- . 
p-m — . Dr. MacMahon and 
*8:00 p.m. New England — 


*12:00 m. Pediatric Grand Rounds. New Cheever Amphitheater, 
12:00 Chute Tuberculosis Association, 
554 Columbus Avenue, Boston. 


New E 

*4:00-5:00 pa. Conference, Stearns Audi- 
torium, New England Center Hospital 

*4:00-5:30 p.m i Dr. Etsten and staff. Stearns 
Auditorium, New England Center 


Med Surgical, Obstetrical), Faulkner’ Hosptial, 
*7 Boston 


New 
*9:00-10:00 a.m, Surgical 


10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients 
a Member of the Joslin Clinic. Joslin New 


*11:00 a.m. Boston i i inar. 
Being 
11:00 a.m. Orthopedic . Bi 


n Middie ‘Life, Ir. Gar and Kozol. St. Luke's Hospital. "New 
*2:00-5:00 p.m. Medical Institute. Adrenal Diseases. 
Drs. Desautels, and Hamolaky. Burbank Hospital, Fitch- 

*3:00-5:00 p.m. New England Conference and 
why i Boston. 


Subjects. New England Medical Center, 37 Bennet 
*4:00-5:30 p.m. Fracture Lecture. Boston City 


*4:00-6:00 Overholt Thoracic Conference. Auditorium 
in . Drs. Brown and Duncan. 


Id. 
7.0. B. .m. Lahey Clinic Lecture. New Eng- 


Open to the medical profession. 


f Nov. 3, 1955 
*12:15-1:15 p.m. Clinicopatholo Conference. in_ Amphithe- 
of July 
June 
is 
A 
October 16. 
Museum o tence, tence F „ Boston. 
Tuespay, Novemser 15 
*8:00-8:45 a.m. Case Presentations. — Clinic. Joslin Auditorium, 
New England Deaconess ital. 
*9:00 a.m. Geriatrics Clinic, Peter Bent Brigham — 2 
10:30-11:15 a.m. Lecture on Diabetes for Doctors Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
T Hospital for Children (Burnham 4), Massachusetts Genera Hos- 
12.8113 p.m. X-Ray Conference. Dr. Merrill Sosman. Main 
Peter Bent Brigham 
12:30-1:30 p.m. Medical Club.” Joslin Clinic. (Cafeteria 
Wepnespay, Novemsea 16 
*8:00-8:45 a.m. Case Eresentations. Joslin Clinic. Joslin Auditorium, 
Grand Rounds. Massachusetts Memorial 
by 
tal. 
*11:00 a.m.-1:00 p.m. gy yy Institute. Bleeding in 
the Last Trimester of and its Complications. Drs. 
Hindman and Stone. St. John’s Hospital, Lowell. 
*12:00 m.-1:00 p.m. Pediatric Clinicopathological Conference. Jimmy 
Fund Building, Children’s Medical Center, 35 Binney Street. 
*12:00 m.-1:00 p.m. Roentgen Diagnostic Conlerence. 5th-floor teach- 
ing unit, Beth Israel Hospital. 
*12:00 m.-1:00 p.m. ‘Neurology, Neurosurgery, and Con- 
— ference. Drs. Sullivan, B. t and Hope. Stearns Audi- 
torium, New England Center Hospital. 
"12:15 p.m. Vascular Rounds. Drs. Edward A. Edwards and Chilton 
Sarurpay, Novemser 12 12:30 — M i i N 
00-8. a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, Eneland Hospital. — 
New England Deaconess Hospital. *12:30-1:30 p.m, ey 7 Review of ies. Dr. William A. 
Meissner. Joslin Auditorium, New Hospital. 
*1:06 p.m. Alcoholism Clinic. Peter Bent 1 = Hospital. 
*1:00 p.m. Massachusetts General Hospital Hand Clinic. The Clinics 
of the Massachusetts General Hospital. 
*2:00 * Rectal Clinic. Peter Bent Brigham Hospital. 
*2:00-3:00 p.m. Pediatric Conference for Practitioners. Jimmy Fund 
Building, Children’s Medical Center, 35 Binney Street. 
2:00-4:00 p.m. Postgraduate Medical Institute. The Use and 
earns onium, New nter . Abuse o 
by Disease. Drs. Littmann, Williams and Wolff. Lemuel Shattuck 
1 “Postgraduate Medical Institute. Pneumonia 
*10:30 a.m.-12:00 m. History Meeting. Stearns Auditorium, — 4 Drs. Pittman and  Neviolh County 
New England Center Hospital. 3 * pital, Braintree. 
*11:00 a.m.-12:00 m. 1 Clinic. Dr. William Dameshek. 
Pratt Lecture Hall, Joseph H. Pratt Diagnostic Hospital. 
N 14 
“Seo Case Presentations. Joslin Clinic. Joslin Auditorium, 
— 2 
avor, Stearns New England Center Hospital. 


